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* .made the decision to convert to the SI metric

T fs}slem ” It “aids trainers in deciding ‘ which
remployees need what type ahd degree of metric
ttaining.” The gyide contains a sample leqaou.‘
plan (mlh a pr:\‘:oql test’ and answer shebt),
m"urdehne,,\:m‘d,a_h_l_dfpvsmble re-
. source materials. " : :
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4. American National Standards Institute, New York

Request from

& i

+ American National Standard Basis _for the
Coordination of Dimensions of Building Mate:
- rials and Equipment, A62.1-1957.

L

. 'This standard establishes.the standard .grid -
based on the module of -} in 4o We ba51s for
. dimensional ‘coordination. The "r is’ to_be;
used to correlate building plans_ with._.coordr

nated dimensions of building materials” and":+

. ' equipment. "

r ;
" American National Standard Basrs for the Co-
ordination of Masonry, AG2. 2- 19.45.

~

This standard establishes . that
sizes for masonry products shall conform t
the American Standard Basis for. the Coordina;
tion of Dimensions of Bmldm" Materials and’
Eqmpmem A62.1.

Amérlcan National Standard Sizes of Clay and
Concrete Modular Masogry Units, A62.3-1916.

. ' Thls standard covers unlt sizes (st dard,
nominal and supplementary) @&nd variati
v well as standard joint thickness, for clay and‘
concrete modular masgmry units.
American National/é:;{ard Sizes of Clay Flue

Linings, A62.4 l—w}r

This standard covers sizes, dimensions, and
-permissible size variations for clay flue linings.

Ametican Kationa] Standard Basis for the Hori-
. zontal Dimensioning of Coordinated Building
* + Components and Systems, A62.5-1968.

This standard establishes a unit equal to sixty

. basic modules (60M) in length as a systems
module (SM) for the pldnnm" dimensioning
_and Loor(]malm" of building systems. It also
" establishes preferred coordmatm" dimensions

_for components.
- ¢

. ‘American National Standard Classification for
Properties and Performances of Coordinated
Building Components and Systems, A62.6-1969.
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This_is a ll ting of the functlons of bmldmﬂr
¢omponents amd systems to be coordinated. ‘
-..'.\meri(aml\"dtiondl Standard Basis for the Ver. *
‘tical~Dfinensioning of Coordinated Building
Componenls and S\slems, A062.7-1960.

i S~—
This §tandard estab]ishesf rfmhimodule (4M.

if vertical dimension exceeds 20M) as the di-
-mensional basis for coorditating vértical di-
mensioning. [t also establishes preferrt;d vertical
dimensions . for building ~components, “story
heights, ceiling. heights an(] floor- cellmn, sand
mch thlckness

"’-"4" American National Standard Numerical Desie-

nation of Modular Grid Coordmales, A62.8-

1971.

This standard establishes a system for the
' I numertcal identification of the various planes

S in the three-dimensional modular~ rvrid.'_

3. Amerlc:m Socxety for Testm" and \Iatehals
“{ASTM) , Institute of Electrlcal and Electronic
Engineers (IEEE), Standard for Metric Prac-

'tlce ASTM E 360—(6 or [EEE 268-1976.

Request from: . : ]
ASTM ' :

1916 Raceé Street L Sl
Philadelphia, Pa. 19103 '
or ' '
IEEE ]
345 East 17th Street L.
New York, New York 10017

This is American National Standard Z210.1-
1976, a guidgq to the use of the SI measurement
language. It applies to the use of SI measure-
ment units In engineering and other technical |
practice.

6 ‘Bloomfield, Byron C., AIA, Doors and Frames—

» Dlmensmnal and Installation Characteristics of
Modular Building Products and Matermﬁ 1,
Modular Building Standards Assoclatlon Wash
ington, D.C., 1‘)63 37 pp.

Out of print. ' S ~

This booklet is intended to assist draftsmen
and detailers of building projects. It contains
graphic illustrations of over thirty typical door
and-frame installations in common types of wall
construction. Included are steel, wood and alu-
minum doors and frames for exterior and in-
terior doors, and swinging, sliding and folding
doors. All details are expressed in conventlonal
mor]uldr drafting. It is suggested that. if modu-
Y lar (llmimslomn" is used in details, the latter

.
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(\ : ' NATIONAL .BUREAU OF STANDARDS .
The Nmon.ll Burcau nf Standards® was cstablished by an act of Cobgress March 3, 1901, The Bureau’s overall goal is to
strengthen ahd advanee llu. Nation's, scienee and n.t.hnulogy and facilitate their effectivg application for public bencfit. To this
end, the Buread conducts Fescéareh dnd provides: (l) i h\\lﬁ for the Naunon's physical l‘x\f.l\un.mt.nl system, (”) scientific and:
technological services for mdusll}/ and g,m't.rnmcnl (‘) a téchnical basis for equity in trade, and (4) technical scrvn.m to pro-
mote public safety. The Burcau consists of the Institute for Basic Standards, the Institute for Materials Research, lhl. Institute ',
for Applicd Technology, the Institute for Computer Sciences and ‘Fechnology, the Office for Information Prou ims, and the
Oﬂlu of E xpnrmu.nl.ll kuhnolog) lm.cnnvcx Progr'\m :

¢

“ THE INSTITUTE FOR BASIC 'STANDARDS provides the central basis within the Unm.;J ‘Stites of a Lomplctc and consist-"

ent systenmi of physical measurement; coordinates that system- W|lh meitsurement systems of other n tions; .md furnishes essen-
s tial services leading to accurate, and uniform physical Measurements throughout the Natiop's scientific Lommumty. industry,
~ and commerce. The Institute consists of the Office of Mt.:l\urt.nu.nl Services, .md the following center dnd lemons

Applu.d Mathematics —- Flulru.ny — Mechanics — Heat — Optical Phyms — Center for Rddmuon Rese: mh —_ Lnb-
orllory Astrophysics® —, Cr)ogt.mcs — Electromagnetics” -—— Timwe and Frequency?®. ¢

THE INSTITUTE FOR MATFRIALS RESEARCH conducts mi nlcrmls ‘reSearch le: wding o lmprOVéd methods of measure-’
ment, standards, and data on the properties of well- leru.tt.n/c waterials needed by mdu.'ry, commerce, educational msu-
tutions, and (Jnleanl provides advisory and rescarch 5cr_v,1u.,§o other Government agengics; and develops, produces, and
distribtftes standard reference muaterials. The Institute Lonsists of the Office of Standy rence Materials, the Office of Air
and Water I\h.mm.mc.m. and the-folldwing divisions: '

o
. Analytical Cht.rmslr) -— Polymers — Mu‘c)lurgy/ Inorganic Materials — RLdLlOf Rydiation — Physical Chemxstry
THE INSTITU 1E FOR APPLIED TECHNOLOGY provides tu.hmml servides developing and promotmg the use of '1Vall-

“able technology: cooperates with public and private orgmn/}h‘ms m developing technological staridards, codes, and test meth-.
ads; and provides technical advice services, and information 'to Gow.rnmml ‘xgv:m.u.\ and the public. The Institute consists of

the following divisions and centegs: ' . . .
Standards Application and Analysis — Flcwromc "‘c;hnolog\ — CLnlCF for Con\umnr Prodm.l Technology: Product

w Analysis; Product Enginecring — Center for Bmldmg Technology: Structures, Materials, and Safety; Building
viro m.nl lu.h(yml Evaluation and Ap lication — Center for Fire Rw..xhh Fire Scicncc; Fire Safety Engin;cring.

THE lNSTl'l'UTl‘ FOR COMPUTFR SCIENC E D&{F(,ll\()l 0GY’ t.ondm.lq rescarch and’ provides technical services
designed to aid Government agencies in improving LQ}(L cctiveness jn the conducet of their programs through the selection,
acquisition. and cffective utiliziition*of sutomatic dagh processing dquipmeny and seryes as.the principal focus wthin the exec-
utive branch for the du‘.lopmc.m of Federal standfrds for automatie d&jprouc\'ﬁil\u cquipment, techniques, and computer
languages. The Institute uonsl\t of the followmg divisions: v '

!

igineering — Information Technology. .

THE OFFICE OF EXPERIMENTAL TECHNOLOGY INCENTIVES PROGRAM sciks to affect public policy and process

to facilitate technological change in the private sector by examining and experimenting\with Government policies and prac- "
tices in order to identify and remove Government-related ‘barriers “and to correct mh(.n. t -market fmperfeonons that impede
the innovation prQess .

e THE OFFl(‘E FOR INFORMATION PROGRAMS promotes optimum. dissemination and accessibility of scientific informa-
tion g.cnccrulcd within NBS: promotes the development of the National Stahdisa ReferencelData System and a system of in-
formation analysis centers dealing with the broader aspects of the National Musurement System; provides appropriate services
to cnsure that the NBS staff has optimum accessibility to the scientific mfo matiop”of the World. The Office consists of the

.. following organizational units:

Ofﬁ‘.e of Standard Reference Dat; 1 — Office of Information Actlvmcs — Office ()f Tech C'll Publications — lerary —
Q,(ﬁcg@f International Standards — Office of International Rcl‘mons‘ o .

t Headquarters and Laborhtories at Gauhersburg. Maryland unless othcrwxsc noted; mailing address Washx gton, D.C. 20234
4 Located" at Boulder, Colorado 80302,
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PREFACE ' . .
This report was prepared to assist the building community in the location ‘of definitive information on
hetrication and dimensional coordihation. With the passage of the metric Conversion Act of 1975 (Public
Law 94-168), it is expected that activities and the nced for lnformatlon with regard to metrication in the
building comn‘@}l‘mty will accelemte :

. This report is one of a series dev reloped under the Coordmauon of Mctric Dimensions Program of the Office

- of Building Standards and Codes Services, Center for Building Technology, Institutg for Applied Tech-
nology, National Bureau of Standards. Other published reports op this subject devdopcd for the use of"

wbunldmg commupity include:

> ® NBS Technical Note 915, Metrl(‘atlon Problems in the Construcuon Codes and Standards Sector,
June 1976. . 7y Y

° Fechnlcal Note 938 Recommended Practice for the Use of Metric (SI) U nits in Bmldmg Desngn and
. Consttuction, February 1977. : f s

e

These doc{umems are available from the Supermtendent of Documents U. S Government Prlntmg Office,
Washlngton D.C. <20402 or in microfilm from the Natlonal Technical Informa.tlon Service (NTIS)
Sprlngﬁeld VII‘{Z,lnla 22161.

The principal authior of this dociment is Mr. Roy Clark, technlcfl writer.in the Archltectural‘?search
Section of the Center for Building Technojogy. The work was condugted under the technical dirtction of
Dr. Robert WehrlitChief, Architectural Research Section, and under the programmatlc direction of Mr.
Robert J. Kapsch, Assmtant Chief, Ofﬁcc of Buddmg Standards. and Co<es Servncm Center for Bunldmg

Technology ‘ ) -
<y .\ . . -. . ') k R ’
- R -’ | S '5"-’\"- : James 6. Gross
. ' . Lo i Chief, Office of Bmldmg Standards.
' { and Codes Services

Center for Building Technology
°
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Metrication and Dimefisional Coordination—A Selected Bibliography ..

-

{

.

iRoy E. Clark and Candace L.. Roat

s

The ,United States changeover to the use of the SI (Jaterfational metsic) rémasurcmcr.ll
language presents our construction industry with the need to review and: adapt many product

standards and practices for the

se of metpic measurement units. These. adaptations and changes

R can bring substantial benefits to the industry in the Term,of ‘permanently recurring cost savings, ‘A

practice of potentially gréat benefit would be the incorporation”of dimensional, goordination in the
’ new meltric standards for sizes of building products. ‘For such-benefits to be realized, howevers the - N

involved issues must be effectively addressed and the requisite décisions made and implemented.
Conisiderable literature pertinent to the issues and decisions has been published in the United States
and. in the other (primarily Englishespeaking) countries that have been implementing metrication

<and dimensional cm%_r'dinulion in the past decade. “This report aids cons
tion and rcsolutim\ of metrication decisions b j

relevant to the issues.

system; metrication; modular coordination ; SI.

. v N
A 1. Introduc’tio?
o . NS
. The Unifed States has finally embarked officially on a
course of joining the rest of the world in the use of the
metric system of measurement. In July 1968, the then
Secretary of Commerce transmitted to the Congress
the report of the three-vear U:S. Metric Study that had
been catried out by the National Bureau of Standards
at the behesy of the Congress. The Secretary accom-
panied the )Zpor with a recommendation, based on

the findings of the study, that “the United States change

" to the International” Metric System deliberately "and

carefully.” In December 1975, after four years of con-
sideration of this \issue by the Congress-and the body
politic, the President signed into law the Metric Con-
version Act of 1975 that declarey the policy of the
United States to'be “to coordinate And plan\tﬁéyincwaé-
--ing use-of the metric system in the United States and
to establish a United States Metric Board to coordinate
the voluntary conversion fo the Metric system.”

The challenge now facing the I:Ialion is to accomplish
the voluntary but, coordinated shiftto predominant use

of metric measurement units over the next decade or

so int the least distuptive and smost efficient 'and bene-
_ ficial manner#In order to meet this challenge, each
sgctor of our economy and society i.s going fo have to
examine ils measurement use practices and determine
how best to adapt them to the grpwing Use .of metric
in the Natiom, making every 'eﬂo(l in this process to
secure the potential benefits of the adaptation while
avoiding its potential pitfalls.
That a change of mgasurement language gn the part
,of ‘the construction industry would have widespread
impact and ramifications is self evident. It would event-
ually touch, in some way, everyone from building
‘designers to building users. The disruptions and costs
of such a shift could be large for the industry and for

y providing a gu

Key words: Building codes and standards; construction in

the Nation. However, the metric changeover does offer -

the potential—for the construction industry, as for the
countrv as a whole—of permanent, recurring cost sav-
\ings. This potential can be realized only if full advan-

R

o the best avail

S

. . o
tage is taken of the use of a simpler, systematic meas-
urement language and of the stimulus and opportunity
" provided by the measurement change to review™ and
update standards, procedures, product designs and
practices (a process normally .retarded by difficult to
justify costs of change).

- Metric. changeover presents a once ‘in a lifet.i'xe

opportuhity to minimize, based on contemporary te
\nology and ‘good design -principles, the varieties of
sizes of various procg:cts used in building. Since the

product sizes, established by standards are influenced’

by the me'asurérh_e‘m‘un&g_jused{ adoption™of metric
.measurements implies, at ghe least, modification of
existing standards. The preferable course is the writimg
of new staf’dards, in' order to avoid the awkward and
fractional numbers that tesult from converting round
numbers or fractions of inches and pounds info mili-

meters and kilograms.” Any rewriting of product stand-

y

- ards—even if only their “translation” to reasonable

metric equivalents—should be looked on as‘a one-time’
chance to “clean house” of excessive variety of product

sizes, as well as obsolete practices, that have come into

use over the years. Pursuing this goal will reduce costs
of both manufacturing and distribution by: (1)’ per-
mitting longer~pénufacturing runs of each size and

2 (2) reducing the warehousing and distributior capac-
ity needed to stock all available sizes.

/ This approach to ‘cost savings through mietrication

1s being followed by the Industrial Fasteners Institute
with its new’ Qptimum Metric Fastener System sband-
.ard, now being processed internafionally’as the Modi
Jied ISO Fastener System standard. This/system utilizes.
les¥"than one-half the number of different sizes (diam-
eters) as any other existing threaded fastener standard
to cover the same size range. A similar effort to mini-
mize the| diversity of needed.product sizes is being
made by %the automobile_manufacturers as they: adopt
new product standards foét components such as. fan
belts. The construction industry’ likewise has an oppor-

/ I

! . . [d
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tunity. to realize l()nL-t,urm savings by minimizing
{through rationalizing) the variety of sizes of manu-

fucture(l producls l*hm it uses. Althouﬂh Lomplete~

analysis of the poteftial benefits of reduction in num-
bers of sizes has not been performed, it is believed that
the long term benefits cowld be substahtial.

This effort could be carfied one step further. There
has béen developed in this count@®and abroad a meth.
odology aitd discipline that greatly facilitates the. onsite
assembly of manufactured and pre-cyt components into
buildings. It is variously referred to as ‘dimensional or

- modular coordination or precoordination. The use of

this apprach to design and construction: requirgs that
the sizes of components——such as door sets, wi
bricks. concrete masonry unijts, wall panels—be\ail-
ored to multiples of a basiet dimensicnal module.
.that they will readily fit together without cutting a:
adjusting. Here again. the development of new?rodu
standards in metric dimension offers a uriique..oppor-
tunity to incorporate modular dimensioring.into the
tew standards, thus making coordinated produus avail;
ahle for those designers- Yho desire to take}a

of them. VIam cofmenta ors. as far Back
of the U,
“in  sec,
for th
justified qnly ,if adoption of dimensional cqordination
were/ joined with it. This belief seems to be supported
by the experiences of the other English-speaking, coun-

tries Fow gding metnc—;E{ncuhrly the United King-
e

dom and Aus ralia——in otabining the adoption of this

-

methodology with their melyic changeover. - N

The information presented in sections 3 and ¢ of
this repert demonstrates that melrication. and dimen-
sional coordination, althouch quite different in nature,
are closely interrelated at the present juncture for the
U.S. constructiop- industry. They share many of the
*same problems OE{\1mplementanom/Attemptm" to sep-

. arately evaluate the benefits, costs, and other effects

of each is a compléx arfl many faceted Jtask.
Q T,
) ‘
. 2. Purpose and Approach
v N ) ’ *
All participahts in the activity of building—land
planners, architects andydesigners, manufactufers, sup-

pliers, builders and conthtors, and bulldmor managers
and owners—face the need inthe near future to at,

least understand the implications and “impacts of U.S.
metric chanceover on this activity. Many of these par-
ticipants "will be makm"——by intent or by default—
ctucial decisions concerning the adaptation of the
conslrucllon mduslry to the\ nietric measurement en-
vironment." In this cogtext, the present publication is
intended to serve as an annotated "u1de to the extaf

_llleralure pertinent to the situation. !

The approach taken was first to 1dentlfy the key
gya‘ssues and/quesnons tgat ,appear to be fa}; ing ‘the

various elements of building *and construction in re«rard .

to metrlcallon Then we searched for the sources that
best” addressed these questions.

con'struction industry could ;be econdmically’

- these subjects.

. . . " ,

Our search was' conducted ;prin
N
following repositories and mﬂe)&e‘

fot

‘® Department of Housm"nand Urban Developmenit
library;

/l

. lndustrzalz*atwn Forum mdex, PR

.. catalo" of the Graduate School of Deslﬂ'n of Har-

-~ vard UmVerslt) avallablvj- in facsxmlle at the HUD

library) ;
- ® National Bureau®df, Qtandards library; «

® Generic Modules Bibliography of the RoyatArchi-
tectural Institute of Canada Committee on_Genyric
. Modules: and Y e

Y - A

® collection of the Metric Information Office of the
. National Bureau of Standards {which contains most

of the’ official publications and ny nongovern-

mental materials from the countgics currentlLy going

metric or recently having’done”so

. ,

" With a comprehensive listing of apparently relevant
references compiled, we ol)tameﬂ as many of the docu-
ments as was possible. Some items, although listed in
library catalogs, were unavailable even from the Li-

brary of Congress or throuch other interlibrary loan-

eﬁorls Such items have for the most part been omitted

“¢n the double ground thats (1) they could not be re-
viewed and e\aluated and (2) in any case they are
ently not usefully available.

two authors read and annotated the available
materigls, keeping in n¥nd the issues and no&.in}g'those
addregsed by a.given item. Obviously references of a
-Aomprehensive nature are likely to touch on
ssues. : .

The selection of references for inclusion "\h this
hibliography was made on an issue hy issue basis.
The set of references assaciated with each. issue was

reviewed in toto. and the one or several items that-

best address the issue selected. Thus, the bibliography

.listed in section 4 consists of those references selected

for at least one issue, and is by no means exhaustive

\sr\e;:in comprehenslve .
‘readers desxrm" to explore matters of metrica-

tion ‘or diménsional coordination to reater depth. we
have listed in section’5 several bll)llo"raphxes that do
cover more comprehenslvely the world l\txature ‘on

t

The issues presented in sectton 3. are followed by

numbers identifying the particular references {in the
st in section3) that relate to the issue in qudstion.
Perusal of sections g and 4 will reveal that -tyo gen-
eral problems have been identified: (1 There exist
gaps—for some identified issues, seful sources
were located. (2) Some wonh“hile‘}e

ther out of print or only available with difficulty from
such repositories as the lihrary Ofs*he epartment of
~Housing and “Urban Development or the Library of
Conrrreqs For these materials we have endeavored to

r

A

/

erences are ei- .

convey in the abstract the key information contajned

/

4

#n the document
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= J K - -
\ . [

N

KN

ito



3.~ List of Key lsslfes & Qlfestlons
b

W ‘h’ave ‘Sought to: 1denufy the/'eneral and
. pdrn.uldr issués that Wl” be facing 4ll of parts of the
cons ruction m(lustr) in the era- of metric changeover.
T qucstl(tnq with:several r%‘-feren(-u, the fefefence

vers havé been’ ranked in a. ro.u,"h order of com-
. pre ensncness,, overall. value or. tlmelmeSS However, ,

ev r) m(wlrer since some m'1y ﬂe'll be mterested in a,
ticular approach to a question that is better qerved
by a reference further down in the order.
- Numbers encloded in parentheses () indicate sourccs
that, w h.]*q not. dealing comprehgnsively with the ques.
tion, do fouch on it pdmall) or tangentially.

In those cases where an issue is.not followed by any
reference numbers, our search.did not turn up any
spurces usefully addressing the issue. 'With a view to
~a future, updated edition of this publfeation, the

- " authors would appreciate hearing from readers who
}%cover informative references on sh

T

ter sources on others of the issues,
R .

e

(‘1‘) The-U.S. situation .
—Why is the Umted States changin
the metric system of measureme

36, 60,,59, 19 58
v’ ' - .
—What is the pollcy of the United States con-
cerning metric changeover—the nature .of the
natlonal legislation and the role of the»varlous

governments: Federal, State and local9

.

‘v
)

—What are the likely amludes toward metric
changedver on the part of various participants
in the industry: professionals (e.g. architects,
structural engineers, managers), tradesmen

. (e.g. carpenfers, pipefitters, eleclrlcmns, brick-

layers) bmldm" material supphers, or conf
" tractors and subcontractors? ¢

- 58, 49, 52, 11,29
(2) Metrlc ! what n is

- —What is the SI or Systeme Internanonal d'Uni-’

( tés and how is it correctly employed?
w/

45,5, 38, 44, 16, 60, 39, 35, 41,50, 62

—What. SI umts, multlples an(l submultlples k
— should be used in construction activities?
” 39, 41, 35, 15, 38, 60, 62 ~ . -

"(3) Costs ‘and benefits - -

~—What are Z/.: likely economiic, costs and benefits

of adapting to-the use of metric measurements:

- s for architects and designers, for manu,factur?
“amd suppliers, for contractors and subcontrdc-

tors, for .industrialized builders, for home

E

Aruitoxt provided by Eic:

id issyes—or bet-
Saa

' 7

59,45,36 -

~ L

J . o
“Builders, for meml)ers of the various'trades, for
building managers and users?
(19} :
,——AQ mcennves nece%sary hanﬂeover
some segments of the industry? For example,
. should trg(lesmen besreimbursed for the acqui-
sition of necessary .metric tools? Should locat
. authorities be sub’mdued in their adaptanon of
building codes?
28, 1‘) 29 (These do not address the general
r ' question, only the issue of tools ) - 0

{4) Education and mformallon needs

*—How will textbooks, educational programs and
courses for the’construction industry be appro-
priately updated to(;eﬂect ‘the use of metric
measurements? .

—How should/mployees, includirg: tradesmen,
be taught the melrlc system9 ‘

3, 39, 60, 38, ( rzo

—Wh4t reducational or informational efforts vis-
a-vis the "eneral public would®be” necessnaled

by the adoptjon of metric measurement the’
_ constructio dustry, and- who shoul re-
_-sponsible for suéh efforts?
(19) e

—What abquf_ building rﬁanageré and;

a-  will their Yinformation' needs bp”affected "byé,‘ .
s, metric ch&'%eover? . ’ I
: J

(5) Design, “drawingvand 'eqdes :
—~What will be the impacts of :
+. design process? S S

23 15, 61, 52, 34, (4 )".‘v\'“ '

- —What are the implicatibn‘.s' of hard versus_soft
conversion* for.the destgn process? *

61,23 a
. %Wilat metrizlskal‘és\.a’nd practices are best used
on drawings? ‘. . "
39,14,15 *

o’ .
—How will metrlcanon affect struclural de51gn
and en"‘meerm"9

23, 39 12, 12°

—What is the’ prmmple of "eomelncal 51mllanty
of design” and what can it contribute to .the

adap;anon of structuml ‘design : to  metric
~ . P
m&fsuremem. . ST
Y9 : R .
o Hard mefors to the fabrication of prodocts and comkonents in round.
Sonwmbrred  mereie claes Cunft' im@es gontinuing to iploy  customary
sizes. But deseribing moin wvlr-iL -measures, which uuually are awkward
numbers of units. N . -
— . : J
R .
" ¢
T 1+l Lo,
L b

.

j‘.
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N ;
" ilding codes zmd standards? -
: f%jf". 5,31+ - ;,“: ' .

P—
R

(6_)' Onsite activities

—How ‘will metrication nﬂ'ect the measurement of
land? .. oo
39 '

/I *
. ‘—Whnt will be the ‘effects of metrlcation on onsite
v assembly activities? . - ¢

(37)

)

conversion® for-onsite actjvities? "

B e
. ! (7) Suppliers

» R ( .
4 —What aré. the 1mp11cat10ns of” metricatlon for
v product and en"meermg standards
——Whnt are. potential eﬂ'ects ‘of megrlg chan"eover
on. the various elements of - the. bmldmm mate-
rials and supphes induistry, me-ludmw the local
hardware or do- 1t yourself out[et? o :

~ -

s -

- ,‘ -

(8) Particular construction,.‘
n " lemS o I .

- 4

'(-—. . '-‘;"._ J—

Jindustrialized- or- factory. building -in" ad ptm"
to tiie metric measurement lan"uafre"
o

.

L - . -

—-Are tﬁere partlcu]ar pr blems or’ beneﬁts to
conventional stick bdilding from the adoption’
of metric measurement" : ‘

N
) EEE I - gl
[ -
’

—Are there anprnrtidular problems( or; be ﬁts
e ‘for commergia
“tion from the adﬁptf’ﬁn of. metric measurgment"

14

(9) Ex1stm°‘ bmldm"ga ,*

111 be the eﬂ'ects of metricatlon of the

‘ N ‘,LWhat
¢ . comstruction industry on building" malntenancq
\j s activities? ~
W 56
Y Ced .
, ‘ . N _
_ ~~How 'will chargeover to-the use of metric nica?:
o . urements affect repair and remodelling of old
buildings?. : "\/ A
t 56, (9) - - ¢ -

‘R'efcr_ to fvotnote on p’lllg 3. -

p

O

ERIC

Aruitoxt provided by Eic:

(2) PoSsnble beneﬁts

o s,

2 l‘)imensionnl Coordmnuon
' : e S

mt it is’ ;

' ——-Whut is dm}cnsional or modular coordmat),on"

15 16 23 ‘11 13, 25 54, 62 64 P
wn Y "”’

. —Whuﬁ dre the potential beneﬁts of dlmensmnal

coordination?.

15, 16,747, 39, 21, ‘38, M, 48,1

Bande,

—Whﬂt ‘are the potential 1m}ﬁcts of dimensmnal ~

_ \ "—What are the implications of hard versiy 'gdft‘_

(3) How it can
p'_s;_"l‘)eneﬁts:/pr’bli- .

’ -—Are there ' particular problems or bene ts for "~

\

b

industrial, or pubhc construc- .

(4~) Information

L ——Could 1mplementntion of dlmensmnul coordina-

7, (22),

-‘coordination “on bmldm" costs for diﬂ'erent
types of construction? "~ ‘.

21 57 54 47, 41

have noticeable eﬂ'ect ‘on mntermls con-
ption by ‘the industry ? )
SE B

.

";—Mwht the’ adoption of dimer}smnnl coordmation

affect energy consumption fin the .constructiqn

industry? S _
)iv\e lmplemented (See also number

7, below //

—rH czm dimenEms be coor(imated‘ across

vdrious types of Yproducts:and what are the

roaf ttusses, etc.)” a with such’ coordina-

—What chould be the gequence, timmg, and prio’r

ities for - 1mp1ementmfr dimenkional coordma-
tibn? . o Lo e

v —~I< acceptance and lmplementatlon of: modular .

coordination: likely to- be aff‘gcted by reﬂional_
diﬂ'erences7 s e

ST e e .

. . - R L

and education;, “available or
. needed & e :

' '*_—What educational efforts and approaches within

the industry would be, necessitated by adoption
oftthe Ehsciplme of dimensmnal coordination?

\L‘ - ‘../
L]

—What existing, U S. .standards apply to dimen- :
_sional coordmatmp" / ‘,

4,54,48 N _Qa' -
_——Qat mfernational (I1S0) standards relate to
dlmensmnal coordmatlon" _ s
30, 21 _ / '
-.l AN —

1i

. W .
[ L

\

_phospects for .redubing the variety of sizes of - o
pr faihucated compdnen (wmdovxs, ddor sets,

- o

oy

"

’
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(5) How it itﬂ{_a‘cts design )
rHow .does. dlmenslonul r‘oordmat)on uffecl‘ th
design process?.

, 1, 15, 23, 16, 32, 18 H 17 ,ll 6 54, (53),
- 217, 18‘ C ) :
" g »
—~What are, the 1mpllcat10ns of dlmenslonal coor-
dination for strugtiiral- design?

15118

v .

—How ‘can dlmensloual coordination relate to the
- human. needs of butldjn" users"ur

£61,23,33 - T

— £ ’
iy ‘_—What‘ are.the potentlal effects of dlmenslonal

: job?
h 18ﬂ2’

, ;20 o WL
~ .

v -\ ‘-

I -

S —How does\the dxmensmnal (‘(Ndlnatlon “meth- "

odology affettg
AL of jaiaing mdterials.and components"
o : 128 10763 6 -

dlnrr matErlals

" —How can -existing stocks of/
lzed alon" with

1n old "customary sizes bc
o coordlnatcd mgtric slzes"
;——How will adolj)tlon of dlmenstonally coordlnated

4
>

- v . sizes for buifding components affect the repalr
) and remodelling of old bunldm"s" '
()l s

(7) .Impact on snp};liers

(6) How 1t 1mpacts Lhe techntcal aspects of butldlnrr‘
5

LAY

¥

technical probfems and- practlces

——How can_ the dlmenslonal coguglination disci-

+ = - -pline be ‘effectively "infiisedy into the ‘p‘r.oduct‘
" stangards-making .processyas new, metrie
.mensional standﬁrds for building: materlals and
. components are deve]oped" . . <
‘e . L <
——Aré incentives necessary for some industty’ paf-
M tlctpants——are somé lik to incur a cost in
adopting dimensional cootdination_that is not

s compensated b‘y a reasonab]e benefit?
. <

- '

——What are the potentlal eﬂ‘ects of w1desp?ead
- difmensional coordination of building compo-

Hious elements of the bUlldln"

nents on the Vv:
“materials and supplies in{etry—including thet
" local hardware or dozit- -y self outlet?

(21) (51)

ERI

Aruitoxt provided by Eic:

: N . . . R
: ...-_—-'Wh’at are “the effects of using dlmenswnally co- .

7.

" coordination on the qualjty “of the assembly N

. —What lessons: can be

S T L

f\ppllLdllOll to partlcular types of coqstructlon & _ )

- ———~I)oes the use of dunenslonal doordination offer i

- particular potentmr benefits  to industrialized -
building? Might it offer possibiljties' of more: . :
m(lxvu]uulued design thhm factory building -

mnstlalnts . :
51,53, 63 °\ e

. a;

—How does dlmensmndl coordlnatlon apply to
conventional residential coustructlon"

17 22, 26 18 '

[N l'lO
: llltFut.'lstt"lal bunldm"s?

{ , P o
Institutional Arrangements -

- 3.3

~—What institutions and resources are availablé—or -
are needed—to facilitate implementation of metric

measurement and dlmenslonal coordlnatlon by the

U.S. construgtion induftry? . oo
35, 59, 2,

G, 54, ¢ _ - “ .
- .o’ - ~
-~WHhat is the American National Metric Council? .
What'is its role in U.S. metricatien and what does - -

it have to offer’ the constructlon' industry. e
2,62 . L '
34 Internalional Int’erchange

“«

—How are the other En"llsh measurement toun-
trles "01n"aabout the metrication of their construc-
" tion industries? A '

39,24, 8, 40; 20 B 41' T
‘o ‘t'n ,,\\\ . /,:)) ) i v

arned from. the experlence,
_of:.other countries in fidopting modular coordina®
tion as a- correlate Avith chan"eover to use of
* metric measureme 57 . e )

“\

E —What are the opportunltles for.and potentlal bene-

fits -and costs from U.S. participation  in inter-
natlonal {metric). standardizatiop.and harmoniza--
" tion of building magals, pro%@cts, and prac-
tices? : _ -

- (@2)

. .

T —How may export/ 1mport of building ‘components, "

beg affected by U.S." adoption of metplc.based di- -

menslonal eoordlnatlon ?
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Aruitoxt provided by Eic:

3.5 General* T

Coe -
—+Are there other priorities for the construction in-

dustry with which conversion to metric dimension-

ing orimplementation of difhensional co&r(]ma-
tlon may conﬂlct"

——f\re thefe :wmﬁcant incenfives for some industry
pamupanls to continue using customary meas-
urements? v

» .

=What are the implications of metrication and
dimensional coordination for do-it-yourself repair
and remodelling activities of the home owner?

-

1. List of Sources with Abstracts

Sources are listed alphabetically: by author (if iden-

tified) ; otherwise by originating instjutions>or by
,litle ’ oy T

l \(lam~ Myron W. and Prentice Bradley, /\62
Guide for Modular Coordmatlon,—A Guide to
AssistArchitects_and Engineers” in Applying

Q‘\, "Modular Coordination tg Building Plans and
Details, Boston. Massachusetts: Modular Service?

Association, 1946, 275 pp.
1 & : .
Out of print. - . 4 -

T,

This baok is a guide to modular coordination

for engineers and architects. It begins witks a
discussion of the goals and benefits of modular
coordination. and explains the economics of
“standardization. The “general method and prin-
ciples of modular coordination” and their “con-
nection with the various stages of ‘the archi-
tect’s work are presented. Thls includes infor-
mation on (1) drawing procedures and draft-
ing symbols for architecture, (2} the standard
4 grid, (3) dimensioning symbols, (-1} sample
modular details, and (5) applications of di-

.~ mensional coordination to working drawings.
Much of the book is concerned with the appli-
cation of modular coordination to various
building, components and the then existing
status of the components as to their standardiz-

- zation and coordination. Components covered
include (11 masonry. (2} wood frame, (3)
windews. (-4} doors, (5) glass block, (0) skel-
eton frame, and (7) stairs. Examples. of di-
mensignally coordinatéd working drawings for
actual buildings are presented.

Appendices cover the derivation of the stand-
ard basis for modular coordination and three
approved® American standards for modular
coordirfation.

. .
2. American National Metric Council, Metrication:

" Mbths and Realities—Facing:the Issues, Wash-

lns_flOl], D.C., April 1976. -
Request from:

‘American National Metric Council

- 1625 Massachusetts Avenue, N.W. -
“Washington, D.C. 20036 :

This is the second annual report of the Ameri-
¢an National Metric Council tANMC), a private-
séctor organization, formed in 1973 under the
sponsorship of the American National Stand-
ards Institute, to help manage voluntary metric
implementation in the -United States. The Coun.
cil is governed by a Board of Directors repre-
senting most activities in the nation that are
affected by growing use of metric. This report
focuses on the many myths as well as realities
of metric changeover that have emerged dymng
the past vear of growing metrication eﬂgg in
the U.S. \Inhs and realmes are considered: (1)
for the metric situation of the nation as a whole,
(2) for the national legislation enacted in De:
cember, 1975 (see Reference 59}, and (3) for

. standards activity during metric changeover.

"~ One section discusses the developm" umformlty
in the Nation regarding metric pracnce—le,
how we will use the SI as we go metric.

- A second theme of the report is “facing the
issues,” under which the sector committees of
the ANMC describe the status and prospects of
metric activities in their respecl—w/z sectors of .
economic or “other aotivity. The”council has

organized, to date, thirty sector committees
which are actively addressm" such specific tasks
.and issues as: identification of standards needs,
relevant laws and regulations, soft versus hard
conversion, time requirements for transition,
" and measurement unit selection, The sector
committees are organized into five broad group-
m"s,-wth the chairmen of the-e committees form.
ing five goordinating commitfees: Materials, En.
gineering Industries; Consumer Products, Edu-
cation and Industrial Training, and Construc-
tion Industries. 4 :

The report also dezcribes the current status .
of metrication activity in Canada and the latest
experience of Great Bntam, South Afnca Aus-
tralia andNew Zealand. . .

E)

3. American National Metric Council, Ii-service
Training Séctor Committee, Metric Eduction
Guide for Employee Training.

Request from:
ANMC
4 Education Guide
1625 Massachusetts Avenue, NNW. -
Washington‘. .C. 20036

This publication * prondes general training
guidelines for conmpanies that have volumanly

—_ '

. e

Lo .



\

~made’ the decision to convert to the SI metric
:system ” It “aids trainers in deciding “which
remployees need what type ahd degree of metric
ttaining.” The g\;e contgins a sample leqaou.‘

plan (mlh a predpost test and answer shett),

m"mdehn&,\zm‘d,a_h_l_nffpvﬁwxble re-

. source materials.

4. American National Standards Institute, New York

ERIC

Aruitoxt provided by Eic:

' equipment. 3

Request from

& i

American National Standard Basis for the
Coordination of Dimensions of Building Mate:

rials_ and Equipment, .»\62.1—1957.

\

/'This standard establishes. the standard .grid -
based on the module of -} in to Be ba51s for
dimensional ‘coordination. The "r is’ to_be;
used to correlate building plans_ with._.coordr
nated dimensions of building’

¢

American National Standard Basrs for the Co-
ordination of Masonry, AG2. 2- 19.45.

)

This standard establishes . that “coqrdinated,e, :

sizes for masonry products shall conform t
the American Standard Basis for. the Coordina;
tion of Dimensions of Bmldm" Materials and’
Eqmpmem A62.1.

Amérlcan National Standard Sizes of Clay and

Concrete Modular Masogry Units, A62.3-1916.

This standard covers unlt sizes (%t dard,

nominal and supplementary) @&nd variati

well-as standard joint thickness, for clay and‘
concrete modular masgmry units.

Arherican National/é:;{ard Sizes of Clay Flue

Linings, A62.4 l—w}r

This standard covers sizes, dimensions, and

-permissible size variations for clay flue linings.

Ametican Nationa] Standard Basis for the Hori-
zontal Dimensioning of Coordinated Building
Components and Systems, A62.5-1968.

This standard establishes a unit equal to sixty

< basic modules {60M) in length as a systems

module (SM) for the planning, dimensioning
and Loor(]malm" of building systems. It also

" establishes preferred coordmatm" dimensions
_for components.

[4

‘American National Standard Classification for
Properties and Performances of Coordinated
Building Components and Systems, A62.6-1969.

materials” and';

.

,-J“‘

if vertical dimension exceeds 20M)

2

This_is a i ting of the functlons of bmldmﬂr
¢omponents amd systems to be coordinated. ‘

....\meri(aml\‘dliondl Standard Basis for the Ver- ’

ticat~Dfinensioning of Coordinated Building
Componenls and S\slems, A062.7-1960.

i Tl
This §tandard estab]ishesf rfmhimodule (4M.

as the di-
-mensional basis for coorditating vértical di-
mensioning. [t also establishes preferrt;d vertical
dimensions . for building ~components, “story
heights, ceiling. heights an(] floor- cellmn, sand
wich thlckness

K

" American National Standard Numerical Desig- "

nation of Modular Grid Coordmales, A62.8-
1971.

This stémdard establishes a'system for the

' numertcal identification of the various planes
* in the three-dithensional modular~ rvrid.'_

3. Amerlc:m Socxety for Testm" and \Iatehals

“{ASTM) , Institute of Electrlcal and Electronic
Engineers (IEEE), Standard for Metric Prac-

'tlce ASTM E 360—(6 or [EEE 268-1976.

Request from: . : ]
ASTM o :
1916 Raceé Street oo
Philadelphia, Pa. 19103
or ' '
IEEE ]
345 East 17th Street L.
New York, New York 10017

This is American National Standard Z210.1-
1976, a guidgq to the use of the SI measurement
language. It applies to the use of SI measure-
ment units In engineering and other technical |
practice.

6 ‘Bloomfield, Byron C., AIA, Doors and Frames—

)

Dlmensmnal and Installation Characteristics of
Modular Building Products and Matermﬁ 1,
Modular Building Standards Assoclatlon Wash
ington, D.C., 1‘)63 37 pp.

Out of print. ' o ~

This booklet is intended to assist draftsmen
and detailers of building projects. It contains
graphic illustrations of over thirty typical door
and-frame installations in common types of wall
construction. Included are steel, wood and alu-
minum doors and frames for exterior and in-
terior doors, and swinging, sliding and folding
doors. All details are expressed in conventlonal
mor]uldr drafting. It is suggested that. if modu-
Y lar (llmimslomn" is used in details, the latter



' - -
onto the.working

can be 'transferred* directly
and «an. be

drawings ' of building projects

X

“cation \1 a4 conversion

- The author emphasizes thé ir\p\ortance of edu-

;Qn(] information flow

further related . to the working drawing plans effort. e A
. ‘and sections, refting in efliciencies in drafting _ '
and, dimension ) - o 9. Brick Manufacturers” Association of- New South

' -. Sy .
7. Bonshor,R. B. an . Harrison. The Relation-
" ship between Component Size and Joint Dimen-
sion, Building Research Establishment Current

*Paper—CP 5,'71, Februiry 1971.

El

Reprinted from Hmldm;z, Vol. 219, No. 6632
13 Nov 1930, p: 141-150

-
‘

. quuesl ﬁso_m - C .
Publications Officer. lnformallon Division .

“ Building Researth $Station S

. Cdrslon Watford. WDZ 7JR, Great Br]l“am
S el
-« In the context of building with. components
this paper sets out pru(edurea that mav-be used
to determine the relationship between compo-.
nent size and joint dimensioh. It is becoming
. recognized that the utilization of a (modular)
dimensional framework - for plannmg purposes
~-and for rationalizingMhe ranges of * nommJl
sizes of components—nhlle neces~ary-—-19 only
‘the first step toward'.the securing of fit in real
térms. Beyond this stage,is req’u_xre(l examina- '
tion in turn of each proposed situation of use
of a component. Then, for each situation. sizihg
of the component must také realistic account of
the dimensional deviations operating in that
situation and the dimensional limits within
. which a joint suitablé for the situafion can
’ ~ function adequately. Finally, the various solu-
tions must be reconciled. It is implicit that “fit”
. is a term with functional as well as dimensional
- implications and thus.that. if buildings are to
' function satisfactorily, fit must take precedence
over mlerchan"edl)llltv Joints do not. in gen-
- - eral, function so. well that reduced performance
is acceptable. - . -
8. Bowen, Gordon, Metrication Experience in the
United Kingdom, Building Research, Vol. 10,.
No. 1, Jan. Mar 1974, pp. 31- 36 (See Reference
11.)

This paper. by the Director of the British
Metricatio\Board, discusses the experience of
metrication and the adoption of dimensionakco-

¢ ordination in the construction industry in.the
United Kingdom. Both shifts were begun simul-
taneously, but the implementation of dimen-~
siorfal coqrdination has lagged behind metrica-

tion. Metric conversion was mainly carried out '
by existing, professional organizations through
the lea(lershlp of the British Standards lnsmu-
“tion. Other or;zdmzanons that weré involved in
the construction industry’s conversion are de:
scribed and their roles-explained in this article.

-
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Aruitoxt provided by Eic:

Wales (Australia), Brick Development JVI-
sion. Metric Brickwork, Technical, Note No?

Jan 197, 10 pp. = . -
Request from: o ’ - _ W

Brick Development Division

The Brick Manufacturers® Association of NSW

~H2 Railway Pde. :

Bur\\ood 2131 NSW, Auslrdlla

Thls pul’if(mlon discusses lhe folld\\m" as-
pects of metric brickwork: (1) dimensionial co-

“ordination, including preferre(l modules.: format -

munufacturm;: size. and preferred
metric sizes of brick. (2) bricke cavity walls;
.QH)‘ brick veneer walls. 1) brick dimensional
tolerances, (51 type an(l spacing of wall ties in
cavity nalls, (0} mea;urcment of brickwork
{the number of bricks per m* is given Tor, tradi-
‘tional and metrjc modular sizes of bricks), and
17) metric lincar measurement for l)rn kwork
{e.g., the centimeter will not be used 1. doc-
ument states that comparisons of 1 \lhtrdlmn)
traditional and modular metric bricks show
their differences in measurement té be sufficients
lv negligible that existing buildings can er1~ily
> . be altere(l or ‘extended. l)\ using the new metric

* brick.

“size vs.'

10. Building Industrialization Research and Develop-

ment Group, Washington Universita St. Louis,
Component Builling and¥the Organization of
the Building Process: A Studv of Joints and

Jomtmg, l‘)d '3 vols., 220, 208 and 167 pp.

Request‘ from:

National Technicaldnforniation Service
U.S. Department of Commerce
Springfield, Virginia 22161 o

Order Nos: Vol 1 11)8—923275) K_l 2 (PB-

223 3561, Vol. 3 (PB-223 256)
» ¢ - s . .

This is the report of an applied research
project that investigates the organiZational as-
pects of industrialized building. It examines and
- compares ‘‘open” and “closed”™ component
¥ building svstems, wiving examples and showing
how the creation of the appropriate administra-
tive conditions can lead to innovations in build-

ing lcclurolo") pdlll(,llldrl) in the case of joints .
. and jointing, Eolumes 1 and 2 con ain the pr0]

ect Information System (abstracts, summaries
of interviews and case studie<1. Volume 3 con-
tains Factual Information ({llS(UQSlOH of key
terms, recommendations. o joint design, gloss-
ary) and Debate tan analysis and S)ulhesls of
the results of the case studles)



T4

Q

E

Aruitoxt provided by Eic:

RIC

11. Building Research Institute, U.S. National Acad-

Metrication . in  Building,
Building Resparch. Vol. 10, No. T (enllre
issue ), Jan A\éklr 1971, '(See Reference§ 8, 21,

40, 52, 01.)
2

emy of Sciences,

This issue consists of 10 papers originally
presented at the Conference ‘“Metrication in
Bmlrlm'v Design, Production, and Cqnstruc-
tion.” held in Wnshmﬂlon. D.C.,- 27 November

13.

1073. The first seven articles present reactions .

of varions elements of the United States con-
struction industry. to metric conversion.
change is seen as inevitable and most of the

authors call' for'n planned. coordinated effort in’

converting. Advantages. as well as expected
disadvantages dnd problems are described. Hard
vs. soft conversion is discussed. Metrication is

. seen by some as an opportunity to, 1mplement
_dimensional coordination. The role of volunteer

standards committees is discussed_and the im-
portance of education is stressed. The-la<t three
articles discuss the experience of three other
countries (Canada. the .United Kingdom and
Australia) with metrication and rllmenﬂomal co-
ordination. - . .

12. Bllr"e~<‘ H J.. Head, En"meelm" Sectign, (U.K.)

" example.

4

“the (onrepl

" ment
: usefulness for adapting existing .designs. to

stablishes that, if the depth of a beam is

Timbér Research and Development Associatigh,
Timber in Construction. paper presented at a
conference held bys the U.K. Metrication Board
on 1} July 1971. ° '

Request from:

Metrication Board

22 Kingsway . a .
I. onrlon WC2B 6LE o /%P&

England ' , .

This paper considers-the prospective Smpact
(in the United I\m"(loml ‘of metric changeover
on wood product sizes. pnrnculnrl\ in the con-
text of stru stiral desien in timbet. It discusses -
fg.szeomelrlcnl similarity, (said to
a Timber Research and Dev (’lOp
leaflet), and illustrates its

be detailed i
Associalion

metric dimensioning. Geometrical similarity es-
in-
creased lor decreased) by a certain percentage.
then its Span may be. ]en"the.nerl {must be
shortened only) by the same percentaze. For
an existine design using inch .size
timber can he usel in metric by ‘comverting tl
wood cizes at 25 mm/to the inch and the .spans
})V a (‘orrespon(lm" 0 mh\lo the foot. Acc (’p[-
ance of this slight.shripkina ofthe desien sizes

makes unnecessary’ caleulations to \\lllﬂllf\ the
mf‘h‘l(‘ version,

The paper makes a misauided reference to-
usinig the kilogram as the unit of Jforce for
normal structural design purposes. ')n;lhe SI

The'

,

-

Cal'ender,

LN
the kilogram is the unit for measuring mass.
It canfiot he used to express force, V\hl(‘h must’
l)e measured in newtons.

Jolm H. (Editor-in-Chief}, Time-Saver
Stand: 1rrl~ for Architectural Desien Data (Fifth
[(lllmn) Ne\\ York: McCrnw Hlll 19(»1, 1042

pp- S _ 6

This is a comprehenslve handbook of stand-
ards and informaNon useful for all who design;
construct .or maintain buildings. One section-

tauthored by B. C. Bloomﬁelrl, AlA. Executive
Director. of the Modular Building Standards
Association! discusses -modular coordination.
The theory is briefly presented. Then the prin:.
ciple of Jomlu’nlerlme to joint- -centerline di-
mensioning is describéd. It/ is used here with

-multiples of the standard. /four inch module.

2

M3dular draftine and its fhree conventions——
the erid. the nrlo“hmd. and the dof—are dis-
cussed. Assembly of mo(lular masQnry units is
used as an e\nmple of the *use of modular di-
men:lqnln" The author, shggests that modular
coordination will not mfvercel\ affect freedom
of design. Five steps to p]nnmn" on a modular
system are elaborated (1) preliminary draw-
ines. (2} selection uf overall rl'menqmns,,i%
ldenllf'(anon ‘of sienificant details. (}) develop-.
ment of modular details, and {31 correlation of

details on working (lr1\\1n"<

2

.. 14. Construction.

E

N -

A section on‘modular clay masonry units dis-
cusses +1) sizes, (2} relations to the arid, (3)
estimating quantities, and (<) vertical coursing.
Another short section predents sizes of modular
concrete masonry units. : .7

oo

Y .
Inrluqlr\ Trmmm7 Board. Pro-

arammed Te'\rmn" Section. Scales. on Metric
Drawines. CITB Ie'lrmn" Te\l London, 1968

27 pp.

Requecl from '

Construction Irulucl{v Training Bonrd

Metric Trainine Aids, Radngrﬂouse .
London Road. Norbury ) :

London, S.W. 16 : , ’

This is a programmed workbook on scales for
metric drawings. Instruction and p]{l(‘llC(’ ques-
tions nre civenfon (1) rendmr_f scales ol draw-
ings, the v{|e'mm" of the scales. (3) seales
m(‘ommenrlerl for use by the British Standards
Institution, 1-}}. finding "a missing dimension
a rlrm\mz. (5) (lm\\m" to scalé. (6) finding
a missing scale. A practice test is given at the
end of the bogk along “with rules- for writing
the decimal and the tfousands marker. (United
States practice. as to recommended scales -for
metric drawings and recommended unit usage
has not vet l)een firmly established. .However.
this publication offers an e‘((‘(’“enl model for
adaptation to Uq needs:

«
ar

\

N

\
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15. Crocker, Alan E.. Module and -Metric: The Theory °

and Practice of Dimensional Coordination in

York: Praeger Publishers, Inc,

-+ Metric, New

1971, 135 pp.

This book describes metrication and dimen-

sional coordination in simple terms. It explains

how the two can be combined, the benefits to

be derived from the combination, and” the ‘use

of dlmenslonal ‘coordination in translating de-
signers’ ideas into buildings. The book e)?plalns
the purpose of dlmensmnal coordination and
discusses the general principles, .including the

role of the basic module. The,metric system is.*

also discusséd. Rules are presented for the use
of both basic llen"th area,”volume} and de-
rived units important to the building industry.
The author suggests that a chan"e to dimen-
sional coordination accompany I}Le' change to

metric so that the advanthges of both can be”

‘obtained simultaneously. The book iné¢ludes de-

tailed discussion of the application of the theory "

of dimensional coordination to building design,
,and speculation as to how metrication and di-
" mensional coordination could affect the build.’
ing process and the’ ‘manufacture of Rpildings
components. o

Darlington. R. P., AIA, M. W Icenber" PE, and
D. A. Pierce, AIA Teds. ), Modular Practice:*
The Schoolhouse and the Buildine Industry,
New York: John,Wiley and Sons, 19’62, 191+pp.
- s

+This handbook prepared by the Modular
Building Standards. Association, be"ms with a-
description of the concept of modular coordina-
tion-and the different grid types used as refer-
ence systems in the deswn .and construction of

i .- buildings. The three basxc tools of modular di-
- _mensibning on drawings are then presented:

" the™ in "rl(] the (llmensmnln" arrow and the

16.

dlmensmnln" dot. The dlffere t dlmqnsronlnn‘
techniques are discusskd. Ei;(/ﬁglnatlons accom-

panied by many example drawings cover the
following topics as they relate to modular co-
~ ordination: (1} designing with the modular
grid, (2 the deveropment’of working drawings
{a smaller scale can usually be used with modu-
lar dimensioning), (3) application of modular
dimensioning in plaps to building dimensions,
columns, doors and windows, and parmlons,
(1) elevations and sections, (5} details, and (6}
endineering drawings. Benefits derived from
modular coordination by the contracior as well
as some problems for manufacturers of building
components are discussed. The handbook states
that résearch (on materials, coniponents and
iconstruction methods ) . standards and education
are needed if modular coordination is to be
used” increasingly in the futire. -

Appendices include (1) definitions of terms,.

. (2) a brief history of modular coordination,

v ' -

10

o

17.

]

18. Department of the Envlronment (UK.),

N

Demare<t leham Jr

-tects, Washington, D.C,, undated

(3) a. Canadian "article on lhg meaning of
'nodular coordination and how it.can be applled
in 1n‘mufacturm" in- building design and on
the tonstruction Jol) {41°a descrlpnon ofas
tem for modular coordination, (5) a metho f
l'(-’ldllll" various building ' components to each
other suoh that flexibility to small increments
is achieyéd by combinations of large sizes, (6)
a report of modular practice in the VIlnneapolls-
St. Paul area. where the majoity of construction
industry. personnel feel it. has b@nefited, the
m(luatr(‘ and (7) a survey of’ :\stems of - pro-
portlon of the Greeks and Romans, of the Ren-
aissance period, and modern systems including
that of Le Corbusrer , : .

The Five Fundamentals of
Modular l)mfnn" American Institute of  Archi-

Out of print. ;—/K

This pamphlet describes the hasi¢ principles
of preparing drawings in ,modular measure, .
jnamely: (1) Be sure that any design modules '
‘'used are in m Itiples of -+ in. 12) Begin all de-
tails—even hasty sketches—with the "rldllnes
{3) Give nominal Jor “"rld dlmensmns on',
small-scale layout flrawings” (4) Use arrows
and dots to indica e<pect|ve]) dlmensmnlnf'
to a gridline and ghmensioning to a pomt not .
the grid. 15) Mertical drmens‘lons are coor
ated from « eridline coinciding with nominal
finished floor.level {(top of subfloor or of slab- |
on-zround with wood-frame construction, other-
wise, 14" above actual finished floor).

Prop-

erty Services Agency. Going Metric in the Con-
struction Indusirv: Bulletin No. 4. Six Case o
Studies, London, 1972, 64 pp. - o

Request from:

Building Information Room
Lunar House
Wellesley Road
Croyd’or\ CR9 3EL, En"land

‘

This bullenn deccrlbes several of yhe first
metric. dimensionally coordinate truction
projects in the United Kingdom. It was 1nteyed
to provide early feedback to the industr
the cxperience obtained from thege “pilot”
efforts. The first section is a general §yummary, .
and lists tasks made easier, as well as ghose made <
more,difficult, by the use of the métric system
an%r/dimensional coordination. for architects,é
quantity surveyors, structural engineerg; serv-’ s
ices engineers, estimators and site staff.

-

tarting-
to use the netric system seemed generate
fewer problems than adopting dimensional co- .

ordination. The case study projects generally’ '
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achieved a degree of accuracy in éxcess of

expectation., This" is probably attributable to

greater thanifwymal attention and supervision

.having beenn"nen—houever, no on€ reported .

. that the better accuragy - adZincreased costs.

- Recommendations on prer s’;z@sa'( 7 scales, and

. grids to use on contfact drawings } grew out of

the reapprm:al of. \Lor Hhe methods that accom-

panied the- ¢énvérsion to meétric and dimen- -
sional ctiordination. " it .
vaost of "the b00k ds taken up mth the case )
stu,dles of the six buildings. A general descrip-

""Wion, of each building is given, followed by. a
* ““discitsion of the ways in \\hlch dimensional
o coor({lmatlon was applied in its design and con-"
s, strugtion. Working drawings of various.com-
_ Y penents are shown and problems and decisien
£, $7™goncernipg them in relation to the dlmensmn'
*coordmatlon dlsclplme are discussed.

s

Y

w2

cision whose time haq come, National Bux/e:ﬁ"féf_.
Standards Special Publlcatloh SP 3 July
1971, 170 pp e

‘Request from:
Superintendent of Documents .
U.S. Government Printing Office /
Washington, D.C. 20102

SD Catalow No. C13.10: 345

1

“This_is the final, overall r port of the U.S.

< Metri¢ ‘Study, a 3-year .investigation conducted .” , -

“by the National Bureau of Standards pursuant

' te'the mandate of the Metric Study Act of 1968

‘to, assess the impact on the United States of
, increasing worldwide use of the metric system

The report describes the history and back-

Oground of ‘metric use in this country, what a

metric changeover would and would not mean

- for the Natlon, and ‘the world context for a .

decision. Appendices describe how the U.S.
© Metric Study was planned and carried out and
present a biblography of Metric Study and im-
portant 'related reports. (Twelve supplemental
reports were published by the U.S. Metric
Study as the detailed record of the investiga-
tions.) =

The ﬁndings and conclusions contained in
this report constituted the bagjs for the recom-.
mendation to the Congress by tﬁa then Secretary
of Commerce that the United States “change
to.the International Metric System (lehberately
and carefully . . . through a coordifated na-
tional program . with a centr oordmatmrr :
body responsive to all sectors ofaalr society”—
a recommendation finally taken up in the Metric
Conversion Act of 1975, enacted 'in December:
of tha\ year. ' _ -

\ ' ’ B

20 Dunetone, Phlllp, Change to Metric, Construc-
“tion Spec1ﬁ‘ﬁ\Jan 1974, pp. 26-33.

N .
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4 B
-
. ™

t

2

Q

ERIC

Aruitoxt provided by Eic:

11 _[:\'
(‘J'-r

<
This artjcle is a subJectlve account of chan‘fe
‘to the metfic aystem by the construction indus-
try in, the United Kingdom. The government
chose the British Standards Institution (BSI)
to be the focakgoint for the change. The Con-

struction Industry Division of BSI formed a’

_ v Metric Panel, which devel

ed the changeover
program. making usé of %opinjon question-
naire submitted to all thosé™n the industry. A

" “high-level (government-BSI) decision was made

to link dimensional coordination with metrica- |
tion. The author states the pftential benefits of .
thls approach to the produgt manager, the build-
m" designer, the contra tor and the developer.
akes two specific suggestlons for the United
States, based on the UK. experience: (1) a
National :Metric Board should be formed. early
on, and (2} a. pool of - speakers lecturing "all
‘over the tountry is needed to awaken e\}eryone
.to the changeover.

Today (10(3) most drawings and contract
documents are metric, except those for small
addition or remodeling work and those which
flow from a fewlast ditchers. The problem.of
“joints and tolerances remains, mainly because -
of the change to dimensional coordination. The
" theory has been done, but what will take some
time is the feedback. The author suggests that
employees be taught at the outset only what
they must know for their' jobs, and that all their
old"measuring instruments be taken away. The

Construction Industry Training Bodrd helped . -

a great deal in the training of construction in-
dustry employeés (see Refs;rence 14 for one
example).

21. Economic Commission fdr Europe (ECE), Dimien-

sional Coordination in Building: Current Trends
and Policies in ECE Countrles, New York,
United Nations, 1974. .

Request from:.
United Nations
Sales Section .
New York, N.Y.
Sales No. E.74.11.E.3

&

This report is based on the response of 20
"ECE countries to a questionnaire issued by a
Working Party of the Building Industry review-
ing progress made in<fe field of standardieation %
and dimensional coordination in building.

The report first describes the purpose of di-
mensional coordination: to make possible the

mass production .of building ¢omponents
that will also. fit -to"ether w1thout onsite.
modification. A .brief hlstory of interna-

tional cooperation concerning dimensional co-
ordination and a descnptlon of the role and
documentation of such. organizations _as the
Européiin Productiyity- A"ency,-the Interna.
tional Or"am}a = for Standardization

a r
q

- {
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Commtsston on

//"" _ ISO) and the Ptrm'hnent

resented. ® ¢
'I}l& principles of dimensional coordination
T

o in bmldmrr —including’ the -basic modute ~of
odules, and intra-modular sizes

v cCription of pt" erreg

. . erances, and standard

. O\

o rials and joints is inclyde )

s The reportdescribes the thods ‘of applica-

‘ tion of dlm::;\s‘tonal coordination~dnd the prob-
. lems related to it in each country-The- fol]owm"
+ . informatign:is, presented for each counfry: (1)

* the natiorigl building policy involving st dgr -

" iZation and dimensional coordlnatlon, (2) th

extent of promotion of d1menstonal coordination

- (which' ranged from laws in half of the coun-

tries to education and dlssemmatxon of informa-
tion in all countries), and (3) a list of the
authorities and:institutions concerned with d1-
mensjonal coordination in building.

b A subject- by-subJect account of the results

C achieved- and experience gained by each coun-

try makes up Part V. The following areas are

. covered: (1) use of modular "rids, (2) . appli-

. _eation of standardlzed controlling \dimensions,

’ (3) stagéof development of type design, especial-

: ly with’ re"ard to-the apphcatlon of d1meh510nal
coordlnatlon 4y’ .economics obtalned through
the” apphcatlon of ' modular destgn, standard

- controlling dimensions and type design, (5)
' advantages‘and disadvantages experienced in
the application of dimensional coordination, (6)
use of standardized modular components, (7
experience galned by enterprises producm"
.building materials, components and equipment,
(8) experience pained by building enterprises,
{9) difficulties experienced in obtalnln" modu-

v lar components 7

{- » ponents in system building. -

—a, The questionnaire on dimensional c6ordma-
tion' in building that was used to gollect the
information is presented in Annex I. ECE and }
ISO recommendations and ISO -international
standards are listed in Annexes IT and, III.

] sizes ork sizes and tol-
1zes, W

ensions of sheet mate-.

\

22. Edmondson, P D:, | Dimensional Coordination
Methods in Ratm alised Traditional Housing,
* CPTB Technical Néte, September 1968, 19 pp. v
Request from:
Clay Products Technical Bureau -
: Drayton House e ,
v Gordon Street N '
' London W.C. 1, England

This paper describes two experiences of build-
ing traditional row- or townhouses to dimen-- ’
sionally-coordinated (4" moduale) designs. The

_houses were built for Local" Authormes, using
traditional materials—e. g brick and block walls,

“e
.

ERIC

Aruitoxt provided by Eic:

The prlmary concern was to reconcrle the use N
standard brickwork w1thi other components 1ni

e

\;:xci\prehenswe reference of basic metric de-

nd (1Q) use of modula com:: .

buildings that are -designed <or planned to fa
cilitate methodical constryction, ie., with a~
minimum of waste, either of labor or. of mate: .
rials, and with a desirably increasing use of pre-
fabrication and of *“dry” construction. Results *
reported include measufed” dlmensmns of the -

buildings. as erected. : !~ .

Y

’ 1

23. Fairweather, Leslie, ARIBA,'and.Jan A. Sliw.a,‘

Diplng, DipArch; ARIBA, The VNR Metric " *
Handbook, New York: Van Nostrand' Re}nhold
Co 1969, 206 Pp-

This handbook ﬁrst pubhshed in England, is

data: %&sLﬁt(dlscusses some of the implica-
tions and difficulties of changing to the metric.
system in the constructior: }ndustry The (UK.} - ~
program of metrlc C an"eover ‘is presented
along with some “positive “and negative conse-
quences of the change. Rounded and rational-
ized dimensions (soft and hard conversion) are’
discussed.- The authors suggest that, with the
conversion, the manufacturer-oriented standards
for -all aspects of the building be replaced by
user requirements. A check list of" such require-
ments is presented as a guide to-the types of
questions that should be addressed.-

Next, the book presents a ‘basic descrlptlon
of the metric system” and of SI units. It dis-
cusses notation and drawing office practice, and
the progress of public cector and other official
bodies involved (in the U.K.) in metrication and
‘dimensional coordination. The basic features of
dimensiona] coordination are described. Some
40 pages are devoted to basic design data, in
metric units, for the following areas: anthro-
pomorphic, internal and-external circulation and

‘car parking, heating, thermal Wygulation and -
conﬂeneajlon, ll"hlln" soun and structural
design. Another 80 pages contain recom-

mended basic ‘measurements and ‘data needed
for the design of buildings of fifteen, different -
usane types. "A selective brbho";aphy and con-
version factors and’ tables are 1ncluded .

24. Gossa"e S. M, Canadlan Exijerlence in Metric

Conversion Burldln" Research, Vol. 10, N(E/
1, Jan/Mar 1974, pp. 27-30 (see Reference 11}).

Thls paper, by the Chairman of the Canadlan :
Metric Commission, gives a 'brief hlstory ‘and
description of the organization for con¥ersion
to the metric system in that country. The na-

tipnal Metric Commission was established in

June 1971, to investigate the implications of

Metrication and develop lan for change. The

seventeen members of the fammission are wide-

ly representative of the economy. Y oo
Ten steering committees, with members from

different segments of the economy as well .as

o . e . .
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25. Hous‘m" and

-»;1053 29 pp L, .

from the Tederal}&vernmem are organized un-
der the Metric Commission. Steerm" committee
No. 5 represents and serves the Construttlon
Industry. ‘Under the steering committees are
_sector committees which represent an individual
inferest or group of interests. ‘Their duties are
" (1) to determine the metric units to be used in
their mdustry, {2) to set priorities for the writ-

-ing of metric standards, (3) to set priorities for

' the revision of legislation and regulations from
imperial to metric units, and (4) to devise a

“ specific conversion plan for their industry. Also
under the steering committees are task forces

or working groups that ‘study partlcular prob-
lems of interest.
The Canadians foresaw a three phase conver-
,slon process: (1) investigation, (2) planning
. and scheduling, and (3) 1mplementatlon The
author stresses the importance for the change-

over of metric éducation as well as of” 1ts ac-

ceptance by the public

Jome Finance Agency, Washmvton,
D.C., Basw Principles of Modular Coordmanorb

e

Out of prmt S
Thls pamphlel is a brlef 1llus}§raled descrip-
tion of the criteria and standard§ for 4” modu-
ar coordmaﬁlon presented in the A62 Guide for
Modular . Coordination. It - treats; the basic
module, modular dimensions, modular masonry,
modular coordination w“}L varying fﬂﬁnl thick-
nesses, modular coordinatidn of d1551m11ar mate-
rials- (1.e., footings, foundation walls; wood
frame or masonry (walls, and floors), modular
framing, and modular products. (such as in-
lenor wall’ facmﬂs or blanket insulation). L

>,
e

26. 'Housing: and Home Finance Agency, Washington,

D. C., Building Better from Modular Drawmgs
" __The Modular Method in Building Con@truc-
_tion, Jan 1954, 22 pp. ‘

Out of print. ,

- This pamphlet shows how constructlon draw

’

29. Ir;ter'national Brotherhood éf Electric‘:zl Workers, -

.

%ings are much more clear and readab]e—and?.

the implied construction more easily visualiz-
able and realizable—when they are based 'on-a
modular design grid. It demonstrates how

. cutting and ﬁmnrr of materials at the job’ site-
are mmumzed

v ¢

27. Housmn' and Home Finance Arrency, Washington,”

ERI

Aruitoxt provided by Eic:

” Out of print.

D.C., "The Modular Method in Dwelling Desgrln,
M‘z_xy;1951,_54 PpP- :

“

. taine

) This booklet is a detailed explanation of the_
application of the principles and criteria cone
in the A62 Guide to Modular-Coordina?
tioh t& design and drafting practice—¥articular-
' ly to the preparation of workmrr wings. It
shows how the modular ethodolo&mmphﬁes
and reduces .the latter task by enabling the use

modular (i.€, repetitive) details.

28. Intefdepartmental Sub-committee for Co:l%\e:t‘

Coordination (U.K..),’ Dimensional” Coordi
tion for Building—Designing with components:
an. appreciation of the problems of fit that arise.

- and technigues that - mdy be used in. solving

them, D.C. 21,, 1972, 46 PP-

Request from:

Componenl Co-ordination Group

- *Room 108, Cleland: House, Page Street
London SWIP 4LL, Great Britain

i Thls publicagion results from work . garried
out within the British Standards Institution that
will form the revision to BS "3626: Recommen.
dations for a System ofTolerances and Fits for
Building. It provides. guidance for . those. in-

~ volved in system desigrfing: on the use of the

principles set out in the revision to BS 3626
and on the selection of component wérk sizes
and dimensionally suitable jo! nting techniques.
It also gives the designer an appreciation of the
problems inherent in the use of compon

that he can choose the appropriate z@‘aqs;oz
overcoming them and conveying ghe ecessary -
information to the builder. )

International Association of Machinists .and
Aerospace Workers, and United Brotherhood of
Carpenters and Joiners, Metric Conversion: Un-
answered Questions and a Practical Solution—
Metric Monitoring and Assistance Board,: Wﬂsh
+ington, D.C,, undated 15 pp.

-Outofprmt , ),

This pamph]et argues against metrication. It
dlscusses the past recommendanons of the AFL-
CIO concerning metrication. Fault is found with
the mefric study conducted by the National
Bureau of Standards. The pamphlet argues that
too many questions are still unanswered to make
metrication a-national policy. The claim is made
that metrication would only add to this coun-
try’s problems. with the economy and with
energy, and that it would also ténd to accel-
erate a trend towards economic concentration.
Conversion is seen as not helping our world

« trade; but creating employment problems at

home The pamphlet goes on to state that letting
the “costs lie where they fall” is ur}falr It
asserts that the worker will also feel other nega-.

tive. 1mpacts, only some of gwhlch collectwe»

o 4

——

?
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> .
bargaining can help protect_(against. It is su®-
‘gested that “an’ independént Metric Monitoring
and Assistance. Board be formed
furthes research into metrication and to pkovide
full reimbursement to_workers for newly ac-

quired metric tools as well as special unemplqy-
_qu p play

~ (7 ment and job placement assistance, relocation

o conduct .

allowances, technical: assistance, and education -

and retraining opportunities including ﬁ@ncial
"assis_tailée for appremtice training porgramis.

30. Ihterngtiona‘l Organization for Standardization

. {(1S0) = . \

Modular. “Coordinatipn—Reference

« tional-Standard ISO 1803 {1973)."

| R e B,
i Request from: - : ¢

American Natiwnal Standards Institute B

1430 Broadwéy i
New York, New York 10018

Qﬂer-

This standard establishes . 100 mm as the in-

Modular Coordination—Basic Module.
.national Standard 1SO 1006 (1973).

ternational standardized value of -the basic

module (4 in for countri
system of measurement)!
represerited by the letter M.

using the foot-inch
he module is to be

"Modular Coordination—Multimodule for Hori-
zontal Coordinating Dimensions, International

Standard ISO 1040 (1973).

 Thig stdndard fixes the Values of several

ultimodules for horizontal coordinating di-

. mensions use€d in mod7 coordination. .~
n X o ! _

Modular _Coordinatiofi—Storey Heiglhls.‘ and
Room Heights for Residential Buildings, Inter.

national Standard ISO 1789 (1973).

_This standard fixes the sizes for,modular
heights of storeys as: 26M, 27M, 28M and 30M
{IM = 100 mm?V. It fixes the sizes for modular
heights of rooms as: 20M. 21M, 22M, 23M,
24M, 25M, 26M, 27M and 28M. '

.

®
g Lines of
Horizontal Controlline Coordinatine Dimen-
sions, ISO Recommendatign R 1790 (1970).

This recommendation fixés the “position of

b<’

the reference lines of horizontal controlling co- -

ordinating dimensions.

Modular _Coordination—Vocabulary, Intérna-
tional Standard 1SO }791 (1973).

" This standdrd gives definitions of terms used
in’ modular coordination. '

Tolerances for Building—Vocabulary, Interna.

R

I

14

-

. : ’ R ’ D -
This standard giyes definjtions of téie terms
used for-the study an¥l applichtion of .tolerances "
in building. - . .

- Joints in ‘Building—Vocabulary, International

e

JE——

*Joints in Buildine—Fundamental P r‘lcipleé.fo'r ,

"+ Standard 1SO 21H (197-L‘).) I

This standard defiges: terms used to describ
building joints, their constituent parts {
design in building.construction.

Design, International Standard 50 2445
(1972). \g . .

' Thissstandard “outlines some basic principles
for th® design of joints in buildings.” Three
¥opertieg of joints are distussed: (1) geometri- -

b

cal, (2) structyral,-and (3p envirgnmen al.

A S

Modular Coordination—Coordinating Sizes for

_6M, 9M, 12M, (1 M =100 mm).

"Doorsets—External and Internal. International

StandardA 150 2776 (1974).

4 N (. .
This standard. gives- the coordinated sizes

“(width and height) for external and internal
- doorsets. . i

Modular Coordin‘;nion—C'oordinat'mg Sizes for
Rigid Flat Sheet. Boards Used in Building, In-
terhational Standard ISO 2777 (19747.

This Standard épéciﬁes coordinating sizes for
rigid flat sheet 'boards used in building. Lengths
are 18M, 21M, 24M, QTM, 30M and widths are -

Mod.iilar Caoordination-—Principles and Rules,

International Standard 1SO 28~l8'(19.74)._

This standard specifies the aims of modular
coordination and states the general principlesy
and rules to be applied in determining the sizes. .
of building components and equipment and of -

Y 3 . . . .
agsemblies and buildings themselves.

Kitchen Equipmﬁntl.COOrdinaling, Sizes, Inter-
national Slandar’d_ IS0 3055-(1974). o

" This staridara defines sizes .(heights, i ‘hs "
and lengths) for gompbnents of kitchen equt s

ment i'n dwe]lingsg
(S s ?
e

Jointé"ir’x'Buil(]ing“——dé»neral Check-List of Joint
Functions, [International Standard [SO 3447
(1975). : : :

This standard gives a general cﬁeck list pf
functions ofjoints in"building.for use in their
design. Design aspects covered are (1) environ-
mental factors. (2) capacity to withstand stress,
(3) safety, 14) accommodation of dimensional *
deviations, (5) fixing of components, (6) ap-



A
pedrance, (7) economic dura y, (9)
- maintenance, and (10} ent conditions.

4

31. K#psch, Robert J. Offce of - mldlng Standards
and Codes Services; Center for ‘Building Tech-
. nology.. National Bureau-of Standards, Metri-
© cation: Building Codes/and Standards, paper
prepared for the Enm(}eerln" Society of Balti-

., more Metrlcanon Semihar, 318 Oct 1975.

. ‘ To be p\abllshed in The Baltlmore Envmeer

- Th]S paper discugses the current metric situa-
tion in ‘the United gtates, the experience of and
the rationale for linkage ‘of dimensional coordi-
s nation with metrication, and the implications of
' «
. several hypothetlcal examples to illustrate the
probleriis inherent in reasonably adapting build-

. T’ ing standards to metric units.

.

"32. Kent, S. R, Modular Drafting Manual: A Guide
“to_the Appllcatron of Modular (Coordination in

Design, Technical Paper No. 123, Division of

ﬂl]dln" Research, National Research Council,
Ottawa, Canada, Aug 1961, 40 pp.

- '

Request from:

Publications Division _

National Research Council of Canada
- -Ottawa, Canada K1A OR6.

A B

T a oL
_This manual is well characterized by its title.
« A brief description of modular (or dimensional)

coordination and some historical background

information are first given. Topics treated in-
clude (1) the module and its use, (2) tolerances
and joints, .(3) preferred sizes of components,
~{4) use of grids (including modular space
. planning, structural and . modular grids), (5)
dot and arrowhead conventions, and (6) neu-
tral zone and displacement principle. The. man-
ual then presents four examples of the selection
of planning grids and shows the relationship of
components to” the grld These examples illus-
trate the application of modular design to four
common types-of construction: (1) metal frame
.and prefabrlcated panel walls, (2) metal frame
and masonry, -(3) wood frame and (4) wood
rame and masonry. Typical drawings are shown
+ and discussed. An appendix contains illustrated
definitions of terms related to dimensional co-

, ‘ordination. _ . .
: 33 Le Corbusier, translated by Peter De Francia and
Ama Bostock, The Modulor:”"A Harmonious
Measure to the Human Scale Universall§¥ Ap-

bridge, Massachusetts:

MIT Press, 1954, 243
BP. . A '

s~

ERIC

Aruitoxt provided by Eic:

both for building codes. and standards. It uses -

. plicable to_Architecture and Mechanics, Cam.:

. A - X .o
This book discusses the atthor’s invention of
a proportlomn grid rule, which he calls the
Modulor. It is a measure based on mathematics
and the human scale and 1s‘1ntende/3 to be used

)

N . . =Y
in designing in architecture and mechanics. The .

“book presents a hlstory of how the Modulor was
«derived*ind devgfaped and an explanation of it.
The author f tg
- monious, “lgéds 1tself to an infinity of combi-
nations” as well as “ensuressunity with diver-
- sity.” The, atms of usig the Modulor are ex.
plained as (1) to harmomze (2) to standardize,
4nd (3) to recofcile the obstaclee brought: about
by the differences between the metric and the
foot-and-inch systems of measurcmer‘tt The book
includes “panel exercises” using the Modulor;
illustrated examples-of how? the author applied
_+ the. Modulor; andrexamples of pleasing designs
. that, upon measurement, were f
wnh the measure of the Modulor

~

34- Lmdsay, Arthur, FRIBA, Chan"mpr to Metric,
The Building Economist, Aug 1970, PP 48, 49,
68

‘ & ‘

This article is a llvhthearted (and. reassurlng) :

talk given by a British architect practicing in

Belgium to British architects practlcma in Great.

Brltam about his experiences in working in the
metric system. The &uthor describes hrmself as

at the*Modulor, being har- -

d to agree.

completely bilingual as regards imperial and -

metric. Mr. Llndcay suggests that his audience
will remember quickly the units"and dimensions
. that they will need to know. He offers some
measurement comﬂirlsons, useful in gethn" a
“feel”, fot the new' units. He advises against the
' use. of alds, such as rulers with both metric and

¢+ “imperidl units markeéd off, as they tend to be, ..

confusing and inhibit learning of the new sys-
tem. The change is described as really nothing
but the substltutlon of one set of arbltrarlly
established units for another. The new ‘units just

happén to be much simpler to use than those’

. to which we are accustomeéd from otr chlldhood

but-which most of us still have the frreatest dif-

- ﬁcultyi remembering. . x

3’5 Mahaffey, Charles T., Metrication Problems. in the
Building Codes and Standards Sector, National
Bureau of Standards, NBS Technical, Note 915,
'June 1976, 21 pp.

. Request from:

*  Superintendent of Documents :
U.S. Government Printing Office. ’
Washington, D.C. 20402

~ SD.Catalog'No- C13.46:915.

This report discusses the problems the build- .

ing codes and standards sector is likely to en-
-counter with fgetrication. A brief description of
» - .

g \1 .

< \

e . ¢

7.



“coordinated &

.
A\"‘

"SI units and the coherence of the metrjc system

is followed by an explanation of which units
will mdst/]ike].)' be used ‘in ‘the .conslruction
industry. Examples are presented of conventions
for. usage of SI units employed in other coun;
tries. | . .

X - o
Dimensional or modular coordination. i deX

scribed and a brief history of its use in the:

United Kié]g(lom is given. The British Standards

* Institutioh, togetRer with the planners of U.K.

metrication, decided ;that,” since sizes of prod-
ucts and” componéents had "to be changed for

~metrication, they might as well be .coordinated
at the same time. In order to obtain the flexibil- .

ity needed by designers and the practical size

‘range limitations needed by ‘product manus—«

facturers, preferred dimcnsions werg selected.
The author feels that, fif diniensional coordina-
tion is to accompany metrication "in this coun-
try, there must be early national agreement on
the bases for applying-the principles of dimen:
sional ¢ {nation. The author strésses that a
3 the part of the fragmented
building industrN\is needed for a change to
metric and dimensional. coordination. -

> . . .
Cotres and’ standards" promulgators need. to
plan 4nd set up now an organizational structure
to deal with their share of thé metric. conversion
problems. Two of the problems are (1) coordi-

nating the introduction of SI units and dimen- .

sional coordination model documents used in the
building regulatory system. and-(2) timiing and
coordinating the introduction of the model doc-
uments into state and local laws. These codes
and standards groifps must first, though, develop
a position on selecting SI units to be used in
the building inddstry, and develop standards
explicating the principles and methods of di-
mensional Bedination. ‘ :

The aithor urges educatYon on the mgtric
system and-dimensional coordination for mem-

bers of metric committees, members. of model -
code oreanizations. officials in state and big -

city building departments and federal building
regulatory agencies, as well as for building code
inspectors.-

36. —. America Joins a_Metric World, reprint from

ERI

Aruitoxt provided by Eic:

1i:(equest from:.

Dimensions, Vol. 60, No. 2, Féb. 1976, pp 69.

Office of Technical Publications
National Bureau of Standards
Washington, D.C. 2023&

- This article discusces the national policy in
support of ‘metric measurement, and of coordi-
nating the increasing use’ of metric in the U.S.
on a voluntary basis that was established -by

Yo :

16

.

<the Métric (]\_onversion Act 03975. The act:
provides for the establishment of 'a U.S. Metric
Board, which is responsible for a broad pro-
gram of planning, coordinationsand public edu-

cation to_facilitate coordinated and efficient -

crease in ‘the yse of the mettic system. Thg

" author djscusses'the background and reasons for

this momentous national decision. He observes
that among the sectors of Amesgican life already :
participating in the changeover are industry,
many retailers, education and some state gowv-
erfiments. The metrication activities underway.

“in several Federal agengies are reported. Fipally?

37. M‘etric Conversion .Board (Australia)

v

the article describes the 2xpected minimal im-
pact of the gradual changeover on the average .
citizen in his dveryday. living activities.

S T e B

, Builders’

and General Hardware, Oct 1974.
7 -

.

Request from: s
Metric Conversion Board -
18-21 Chandos Street " ) .
St. Leonards NSW 2065 . g
Australia ‘ SR &
This pamphlet lists converted metric sizes for
méany items associated with the building and
engineering industries, [temg, included are tools
(spécified by linear dimefsions or by. mass

‘1weightn§'bo]ts, nails, screws, chain, fencing’

wire, painfs and brushes, rope, kitchen utensils,
and building materials, generally. Metric ASI)
units used in bui]din;And engineering are listed -
and hard and soft conver$ion are defined.

38. Metric Conversion Board (Australia), Metric In--

’ + St. Leonards 2065, N.S.W.*

a

and lighting. -

% .
3V

<

formation for.Building Tradgsmen, 58 pp.

Request front: s

Metric Conversioh Board B

18-24 Chandos Street ;

Australia ‘ R
This. Australiampocket book is designed to

help tradesmen understand and be able to work

. S . . . H . X
in metric units. It gives specific, practical infor-

mation on units of length, area, volume, mass,
temperature and time. It goes on to “indicate
the units.to be use{l in specific trades. and de-
scribe some.of the more important changes in
the material sizes and supply,”. incliding " di-
mensionally coordinated sizes. Building com-
ponents .in Augtralia will increasingly be in
preferred sizes designed around the rs?eriﬁd»
metric module of 3000 mm. This dinénsitnal
coprdination should mean less waste of material
and time on the building site. Additional infor-
mation is presented on the prefixes used with
metric units and the units used for force, -en-
ergy, pgessure, power-and, electricity supply,

1

u . ' . . ’ N

/A-
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39.- Mllton, H.]J., FRAIA Metrlc Conversron in Build-

<, .

40.

E

Aruitoxt provided by Eic:

ing and Construcllon, Metric Handbook: SAA

MIH- 1972, Metric Conversion Boards (Aus-

tralla), 1972, 96 pp- . * .
- B

" Request from:
Standards Assocmtlon of Australia
Standards House, 80-86 Arthur Street -
“Nerth Sydrtey, NSW, Australia 2060

’.
This is a comprehensrve handbook for- the

application of”the SI measuremgnt language for
‘all aspects’ of building: In the absence of* a
similar U.S.-oriented publi’canon, it is pkobably
the best availabk reference for, such informa+
tion. Of the handbooks available from’ other

countries, it is the léast gncumbered ‘with infor- .
matlon extraneous, to U:S. .users, although ify ”

does of necessity include-" data on- standard

métric sizes of matermls and products that -are .

" #at least premature, “if not 1nappllcable, in the

. UsS.- R
The book’ presents and discusses; the S nits
for the measurement § all quantmes 1nvo§/ed n

the indystry, from and surveying to lighting
and acoustics. It describes mental images and
recognition pof
new units. ‘It ireats eonversion. and hows to
correctly present numerical values, in SI unus,
metric drawing gracrrce and metrlc nteasuring
instruments and equipment. The ‘principles of
dimensional coordination are descrlbed along

ts for getting a- (‘feel” for the -

with the advantages expected from it.. “Included

are a good-practice. check list for mietric pro-
jects, a guide to managing
organization, and a "Ulde
staﬂ and operatives.
.The first sectign of the book describes jthe
back"round and planning for the change in
 Australia, and presents.and discusses the a"reed
on timetable for changeover by the Austrahan
- industry. Thé metrication ‘experience of Aus-
‘tralia, in general, and of their construction in-
dustry is regarded by many U.S. observers as
copstituting the most: efficient and successful
model yet demonstrated for changeover from

for the.training of

! "the use of English to the use of metric measure-

ments.

Milton, Hans J.» FRAIA Metric Conversron———
The Au<tralmn Approach,« Building Researchi,
Vol. 10, No. 1, Jan/Mar 1974, pp. '3(—44- (see
Reference 11).

metric change in'an _

This paper, by the Director of Metri¢ Con-

version for the Australian, Department ofi.
Works, discusses Auslrahaq expérience ~with
metric conversion. The author sees conversion.
as an opporlunlty for “ratiofalization throwgh
metrication.”™ He ' also| offers Australia as a
‘model for conversion in the United States.

The background of the change in Australia is -

" presented and the apptoach characterlzed as

¢ ot

1

-

3 ' ‘ s .
plannied and coordinated. The’main implement-
in,g/gody is the Metric Conversion Board, which
has eleven advisgry mittees. The Building
“and Construction Advisory Committee has four
s®tor committees: (1) Building sector, (2)
Building Supply sector, (3). ClVll Engineering
and-Architectural sector,, and ;(4) Goy,_rnment
. Canstruction sector. These sector committees
are responsible for developing basic pzograms
nd methods® for conversion irr their respectlve"
ectors. , )

~ The author lists a number of ObjeCll

S of the .

" metKic c”hangeover process in the bailding and

construction industry. Only the firt has to do é
with ¢ channe,}o the most up to date versian of &
lhe metn&svstem;n the most efficient and €co-
hical m¥nner.” The rest dre concerned with -
"modernlzlnn ‘manufacturing processes, .proces.
dures; practices, standards, codes, documeénta-
tion and communication ‘in the industry; réduc-
ing unfecessary variety of producls and proce-
dures, and’ making possible the use of dlmen¢
“sionally coordlnated products and systems by-
all who wgsh to avail.themselves of this disti-

pline. The auth\g‘sw these objectiyes. are
fairly demandlrb,., ost of them' could, be:

- achieved without

but. thatv fhe [

metrlcallon,

-

changeover provides: the necessary snmulus of ~.

an enforced ‘change as an opportunity for re-
view of the existing situation.

. The processby w}ﬁch the timetable for con-
struction industry- conversion was deve]oped is
described, and the timetable, itself, is shown.
Three, "eneral phases are involved in.the.change-
over process: (1) planmn" ‘and- preparation,
(2} “implementation, and_(3) finishing-off. The
importance of all parts of the 1ndustry adher-
ing to the guideline timetable is stressed. The
goverpment construction sector has adopted a
leading role on metric conversion matters, in

> order to impart the initial momentum to the

change. The article concludes with a list-of Do’s
and Don’ts based on the Australians’ experience.

41. .Mlnlstry of Publlc Building and Works (U K)

v

&

Metrication in the Constructlon Industry, No. 1:

Metric in Practice, HMSO, London, 1970, 52 pp.-

- . o - S~

Request from: ' S
-HMSO _ '
49.High Holborn . o
‘London, WX.1 e
England s

" The first section of this British publication
- discusses the reasons for metric conversion in
the U.K., why the International System of Units,
(SI) was chosen, and the scqpe of. retraining
needed by those working in the construction
1ndustr} Guidelines for learnln" and apprecia-
ting metric. units are pre<ented along with riles
er uniformity of meagirement expressions, es-

A



42, Ministry of Public Busbling dnd Works (U

Nintroduction to dimensional coordination. A

© . savk

’.Reque'st from:

TN S

pecially on drawings. The- second section de-

. «*scribes the coherent” SI” system and its units,

base or primary units, supplementary
th* and without special
and submultiples, and

including
\m}its, derived units“}?éS
names, decimal multip

‘u

permitted non-SI units. The third section is an :

defthitién of the concept is given,” along with

-

the recommended basic multiples of size.ais: ~

cussed are: controlling dimensions and pragcti- .
- cal applications of.them, zones and their con-

tents, and basic- space and work size. A dist of
bémﬂts of dimepsional <gordiniatien” inclyges+
w-of desigh yifneNarnrd effort, reducdq cost of

. components resulting from ‘the efizciépcy fof
standardization, increased” site proddctivity:
bringing ‘reduced site labor “cost, .an®, foverall,

quicker Building at less cost.

)y

Metrication in the-Construetion Industry—Bul:

letin No. 2. Calculations in ST Upnits: Structural,

Civil, Heating, Ventilating, London, 1970, 148
. — "

B

PP: . -

’ .
HMSO . .
49 High Holborn .
[ondon, W.C.1, Ehglagd

- This publication was designed to assist British
civil, mechanical, and eleetrical engineers in the
transition from imperial to’ the use of metric

“w, .

>}

\

~ S .
. .

This bulletin describes ways in whic
designed u$ing the fecommended me
work, can bd buill-Gsing existing ‘\imperial”

». (or “customary™ dimensional compbneénts with
.+ only minor adjusyments in positioning. This in-

formation is’seer, as necessary durin% the tran-

sition period, when metric conip nents will not = *
always be available apd ‘existing” imperial’ com-* _-~

ponents, degseribed in: metAT dimensions by
manifacturers,-will .have to be used. Informa-

tign is given on (13<external walls, (2) separat- >

sing_walls, '(3) brickwork, (4)- windows, (5)

4 windows=im ‘beickwork, . L6\ -private internal-

. A stafrcases, (7) timber wpper floors, (8} doer -

'sets, (0)r partitions; \+10) ba_'th,s',- héater ,units,
-kitchen fittings:

0 o

(12) internal plan fayout, , *

v . -

K11) site_ap}il’ied f‘i’nishes_,‘*’and_;

-

VAR . . ) B~
. _44. National Bureai of .Standards,” Bﬁéf History -of .
o Measurement Systems: with % _Chart of the .
' Modernized Metric System, Special Puklicatioq. 3

© AT

measurements.- It 1llustrates typical calculations -

in SI units for the engineer, with particular em-
phasis on the ubiquitous unit of force, the new-
tgn in Sk The base and supplementary units
a?md prefixes for multiples and submultiples are

listed, followed by 'the derivations of the derived -

units used in engineering. The importint rela- -

- tionships between force, mass and weight in the

S| measurement language are discussed and
basi¢c_equations for hydraulic pressure and en-
ergy are illustrated: Most of ‘the publication is

" taken up with example probl;asns showing appli-

cation of ‘the base and derived units to funda-
mental problems of applied mechanics and to
civil. mechanical and electrical engineering cal-

culations. o
. e P

‘ ‘.;‘Q‘-, .-".,_ ’
43. National Building Agency (U.K.), Metric Hous-

-
~7 .
[}
N
4
é\
p
Q

ERIC

Aruitoxt provided by Eic:

‘_PP-_. '

ing—The Trgnritional Period: A guide to using

‘existing_imperial components .within the metric

Ny

. o

Y -

dimensional framework, London, Feb, 1969, 24 /
. 7

. ' L4
Request from: o
The National Building Agency
NBA House - ‘ .
Arundel Street . : , .
Londor WC2, England

© -301A, Revised Aug. 1975. - .

' ke

‘Request from: :
Superintendent of Documents - .
U.S. Government Printing Office N
Washington, D.C. 20402 -~ ~

 SD Catalog No. €13.10:304A o
or ' :

Office of Technical Publicz’;’{iqlns o '
National Bureau of Standards
W_aghingtqn,, D.C,.20234

This pamphlet gives a hrief history ofuthe de- oy

“velopment of measurement systems, particularly
the English and metric systems of weights and
measures. The English system, commonly used
in the U.S. today, developed through customary
use in many cultures.. Royal (English) ediot
also helped to shape it.thréugh standardization
. for commercial needs, ‘The Metric Sydem was
created in France in 1790 to meet the growihg
need for a single, world-wide coordinated meas-
" urement . system. Because the metric system was
a “base-10” or ‘“decimal™ system,. it spread
fapidly throughout the world. THe, pamphlet
observes that, jn 1875, the U.S. ‘and sixteen
other*countries signed the Treaty of theMeter
making the metric system an international stand-
ard. In 1960 this system was revised and mod-
ernized and is now referred Ao as Le Systéme
International d’Unités—The International Sys-
tem of Units or SI. A center chart gives basic
information about this modernized metric “sys-
tem. It jncludes the current definitions of, the
seven base units, the two supplemeéntary units
for angular measure. and: the* commonly uséd
derived upits, the prefixes used to form multi-

."ples and submultiples of SI units, and some

mary and SI ukits. .(This chart, without the
history of meaghwtment systems, i8 also available
in wall chart siZe from the Superintgndent’ of
Documents as, NBS Spegial Publication 304.)
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4-.) Natlonal Bureau of Standards Metric SVStem of
Weights andi Measures, Gyldek]es for, Usé,
Federal Register, Vol. 40 Nb. 119, 19 Jun

1975, p. 25837.% N R

Request from: « o )
. . Ofhite of Techhical Publications ) -
8. National Bureau of Stagdards
"ri' - Washmotan D. C 20234 v

hd
®

, The Metric Cohverston Act of 1975, Public

Law 94168 TReference 59) states that % ‘metric |
system.of measyrerrent’ means the - Internatlon- -
**4l system of Units as established by the Generalr :
nd Measures in 1960

E ' Confgrence of Weights

‘and as-interprated or ntedified for the United
. . s - States by Mhe Secretary of .Commerce.” This
T s Kedé¥at Register Notice has been published pur-
LY *~ suant .to a similar provision~in ‘P.L. 93-380,
2 ~ Elementary and Secondary. Education™ Amend-

24
} q*tary s responsibilities under that act, this notice
+~ _  sets forth gujdelings for the use of ‘the SI, as:
" - interpreted und modified for the Unite §tates’ y
o by-the National Bureau of Standards on Gehalf;

v tities plus’ two-. supplementary "units for plane
ahgle and solid .angle, and (2) the séventeen SI
derived - -unity with special names ((ienved from
the nine units). . .

All other SI derlve‘d units are based on these
26 units. Additional tables list (3) examples of
SI detived units- expressed in terms of base
units, and (4) examples of SI ‘derived units
expressedsby means of special name units. A

& fifth table lists Qhe sixteen prefixes used to form
. -multiples and submultiples of the SI units. The
notice also lists (6) ceftain .non-SI, but widely-

used units that are accepted for continued use

. in the U.S., (7) other non-SI units whose con-

o tinued use (internationally; as well as in the
L U.S.) is subject to future review, and (8).

metric units, listed in the act of 1866 that legal’

" ized the metric systefn of weights and measures
s - «in the United States, but which are: niot part of

fore no Jon‘gr accepted for use in, the U.S.

46. Natlonal Bureau - of Standérds NBS Guidelines
for Use of the Metric System LC1056 Revised .
Aug 1975 : ‘

..

Request from: S‘
Office of Technical Pubhcatlons Lo e

National Bureau of Standards = . -
Washington, D.C. 20234-.'; '

et

‘ Thls publication provides 3 complete set of
o gmdelmes for ‘the -use of the SI measurement

) . .
: « - e

[

. anents 'of 1974. Ifi implementation’ of*the Secre- ‘

6f the Secretary & Commerce. Two tables list
(1) the seven base’units for independen quan- -

- the International Systeéfn of Um,ts and are ‘there-. .

19

'

.

. units in_ techmcal and nontechmcal practlce Tt

. contains several tables (extracted from Refer.

ence 50) that list:* (1) SI base units, (2) SI
dervied udits with special names, (3) examples ’
of SI derived units expressed in terms of base”

, or special name units, (4) 81 prefixes, (5) units * ,

a-cceptable for_use with the SI and {6) conver-

- sion factors (from customary units) for some

.common physwal quantltles It also‘contains ‘a
style guide on the writing of SI units and sym-
bols. A brief dlscusstoryts included on the shiftx
in the treatment of ¢ welght (mass) and force
that is involved in the tse of the SI measure-

" ment lanaua"e

47 Natlonal ForeCt Products Assocmtlon, “A Brief -

’

b

‘Association), 1964, 24 pp.

. Deséription of the UNICOM* Method of House -
. 'Construction (*UNIOM is the Trademark and
Service Mark of the National.Forest Products

- Request from: T

National Forest Products Association,

1619 Massachusetts Avenue, NW. )
Washm"ton D. C 20036 ~ -

A&Thls pamphlet des’crlbes the principles . and
Praétice of a system.of modular. design stand-
ards jor the wood framing and construction of
“houses. Based on multipjes of 4 in, the’ Stand-
ards ‘define- components for home building, pri-

%manly: modular floor systems,ymodular exterioi‘

.

48. National “Eu

2O

~ualNo. T, Apr\1962, 122 pp! i .o
Out of print. ‘ / o T

-wall components, modular roof systeros and in-
terior partition units. Use. of such components is
said to give rise to typical diffiensional coordi-
nation benefits of: stmpler drawings, labor sav-
ings and fa<<“r erection, ‘and reduced builder
and supplier ventory costs.

o ’ . a

ber Manufactm‘erst ~Assoclation, -
Washmﬂon&)(: The UNICOM Method of
House, Constr ctlon—D‘&q{:n Principles: "Man-

The UNICOM Method of- House Construction—
Fabrication of Components: Manual No. 2,

- Dec. 1963, 248 pp.

i S &

Out of print. -

These two manuals presgnta method of house

- copstructign {UNICOM) established by the Na.

| Lumber Manufacturers’ Association for-

tio
use by the residential builder. The approach is
based on coordinated ‘modular dlmens,lomnnr

(See Reference 47 for a brlef in prmt descrlp- .
tion of the method.) .
Manual No. 1 descrlbes the desmn prmc1ples
of UNICOM (the concept of modular coordina- -

tlon being bastc) and dlSCUSSeﬁ the aduanmoes

'

i
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49. Odom, Jeffrey V. (ed.

of using it. The book then presents modular

“standards for design of floor systems, exterior

wall components, and roof systems. (These are,
of course, established on a -1 inch basi¢ module.
They presuinably eonld be readily adapted to
the OO millimneter modunle.)

Manual No. 2 comprises standards -for the
fabrication of floor construction, interior par#i.
tions, trussed rafters, gable end fr‘lmm", and
conventional roof fmming.

), U.S. Metrié¢ Stitdy Interim

Report: Testimony of Nationally Representative
Gronps, National Burcau of Standards Special
Publication SP 315 12, July 1971.
A

Request fronr:
Superintendent of Documents
U S. Government Printing. Of'ﬁ/ce .

Washington, 1).C. 20102 : .

“sh Cdmlon No. C 13.10:315-12 : .

* This iy one of the twelve Qupplemenml reports
of the U.S. Metric Study (see Reference 19). It
contains summaries oY the inputs obtained at a

series of seyen Metric Study Conferences lhq!,f

amounted to open publi¢ hearings to gather in-
formation for the study. Orgamzanons “and asso-
ciations of various kinds—professional, techni-
cal; labor, trade, education, ,consumer—were
invited to make presentations to these confer-
ences, each of which was devoted to an activity
or a common area of ‘interest. One of the con-

. ferences was concerned with the construcfion

‘industry, and inputs were received from 26

construction-related. groups. Another was ad-

dressed to the concerns of labor, and obtained-

the viewpoints of .15 unions, including several
in construction fields. -

Although- the positions represented in this
report were generally based—in view of their
date—on meager information as to the true
implications and effects of. a U.S. met¥ic change-
over, and some of them have been mvalldated or
modified by subsequent developments, they pro-
vide at least a‘starting point for assessing the

. &ttitudes of the.various elements of the con-

struction industry toward metrication in the
industry. (More recent views of some of these
elements may be found in Reference 58.)

50. Page, Chester and Paul Vigoureiix- (editors), The
.International Svstem of Units (SI),

XJ.S. Na-
tional Bureau of Standards, Special Publlcanon
330, July 1074.

Request from:
Superintendent of Documents  \ T
U.S. Government Printing Office
Washington. D.C. 20402 y

SD Catalog No. C13.10:330/3 L

This is an approved trapslation of Le Sys- \_
teme luternational d’Unités}a publication of the -

luternational Burean of Weights and Measures,
Sevres, France, describing lhc International Sys-
tem of Units (SI). This editron was issued in
order to promote knowledge and nuderstanding

dnced (i.e., base, ’supplemem\)ry, and derived)
Definitions and symbols are &iven for &e—h.x&e

and supplementary units. E\(preskmns of derived

of the: SI throughout the English- qpcakln".
world. The three, (,ldb%(}ﬁ of SI unitg aré intro-..

nnits are presented. A “chart lists the prefixes -

which are used to obtain decimal multiples and.

‘submultlples of AAhe SI units. Also listed are

units outside the International System that are
< (1) used with SI units, (2) accepred tempo-
rarll), or (3) to be avoided. Appendices-contain
(1) decisions of the General Conference ~on
Weights and Measires and the International
C()mmmee for Weights and Measures concern-
ing units of measurement and the International
Systems of Units, (2) pmctlcal realizations of
the definitions of some important units and (3)-
a description of the organs of the Metre Con-
vention: The International Bureau of Wex"hls
and Measures, the International Commmec
Weights and Measures and the General Confer-
ence on Weights and Measures. )

51. Paremea.u, Henri-Paul, The Management of Mod-

ular Design. Industrialization Forum, Vol. 3,

No. T, Oct 1971, pp. 35-L1.

The author feels that modular design bridges
that, gap between the need for (hversny of prod

_ucts and the efficiencies that could be gained

by mass production in the construction mdus-
try. It allows for both flexibility¥n design and
industrialization. However, with this. ﬂe‘ubllny
comes complexity, and électronic processing is
-often needed to-optimize management decisions:
Prefabricated modular parmlon units are used
“as an example in illustrating a method of opti-

mizing component combinations. The purpose -

of the precedure is to minimize the overall cost
of putting up panels, taking ‘into account differ-
ent costs of production and of site assembly, by
establishing an optimal list of paneI sizes for
producnon A
The procedure is basically an iterative recur-
sion with a conditional step. A formula and the

algorithm of the,procedure for a computer pro- -

gram is given. The article also suggests some
pracncal constraints which add to the complexi-
ties of the problem.

52. Simmons, H. Leslie, AIA,. Metrication in Archi-

tectural Practice, Building Research, Vol. 10,
No. 1, Jan/Mar 1974, pp 21-26 (see Reference
11)

This artic]eﬁesses the ‘position of the archi-

. tectural profession vis-a-vis the,metr&c change-
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over that is taking place in the U.S. The authdy
notes that the AIA Was been supporting metric
copversion since 19LL In recent years the In.
stitute has testified to the Congress concerning,
on the one hand, the potential chaos in the
construction industry in particular that eould be
produced by continuation of unsupervised evo-

lutionary conversion, and on the other, the ex- 54.

@ cellent opportunity for unification and simplifi-
<, cation in the industry that . could be .
provided by a well coordinated change-

over effort. It is the author’s opinion that the

building industry is plagued; with- mismatched

and uncoordinated products and procedures due

to a lackadaisical attitude toward unification of’
the industry. Metrication, he feels, will not by

itself help this situation but, since we must

start over with-standards anyway, the change-

over provides a probably one-time opportunity .
to greatly improve the situation. R clearly

should not be lost. Furthernfore, in view of our _
rapid move into an era of systems building,

incorporation of modular dimensional coordi-

nation is also an essential element in this

changeover. ‘

53. Sinopli. NiC(;la, Modular Desien  for System
Industrialization Forum, 1973. Ttem

Building,

No. 2582.

This article, which describes a research proj-
ect sponsored by the National Research Council
(Ttaly ), shows how dimensional criteria can he
integrated into the early phases of system de-
sigd, instead of being considered near the end
agfin conventional modular coordination.

The systems approach, with its interdisciplin-
ary and methodological basis, is generating an
increasing concern for processes—particularly
for the early, critical phases of system design.
Hitherto, dimensions have® been selected at a
late stage of the design process: it seems de.
sirable. that they should be an integral part of
the design considerations from the start. System’
design starts by an analysis.of activities, leading
to a definition—in qualitative*and then in quan-
titative terms—of required performance. Activi.
ties suggest forms and dimensions: operational
models of the. activities allow the activities to
be described, so that yhev can be combined into
environmental Predominant activities can
ke described i lular terms, called ‘‘activity-
modules.” Activity-modules suggest “geometric
coordinating shapes,” determining in'turn form-

.modules and form-networks (ultimately, cata-
logs of typical form-modules and form-networks
can be formed). ' '

Performance specifications involve explicit
.and implicit dimensional criteria for the bodind-
.aries between, and main features of, er%;on-
.mental units. In practical terms, it is p ssible
to proceed step by step from an analysis off“/

55
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activities. and their dimensional requirements,
‘through to preparing the performance specifica-
-iv_m./xl\xl‘lm stage, the tools of modular coordi-
nation rkay hecome applicable, provided that
the flexibility of the new approach is not lost.
(IF abstract) ) .

3 ‘

Smith, Russell W., Jr. (ed.), Precoordination—

* Basis for Industrialized Building: Proceedings

ot & Conference Held at Gaithershurg, Mary-

land, 21-26 Sep 196Y, National Bureau of

Standards, Building Science Series (BSS) 32,
Jan 1971, 136 pp.

Request from: - .
National Technical Information Service
- U.S. Department of Commerce
Springfield, Virginia 22161

Order No. COM 71-50078

.

These are the proceedings of aconference
held at the National Bureau of Standards under -
the auspices of American National Standards.
Institute Committee A62. The papers discuss

. precoordination, both dimensiohally and func-
tionally, of building components and systems.

.

The first group of papers discusses the ex-
perience with dimensional precoordination of
Great Britain, Denmark, Canada, the United
States and ‘the USSR. Functional precoordina-
tion is the subject of the next group of papers.
Two papers address a general appraisal of pre-
c6ordination. The point is made that much of
the technology we then had was ‘underutilized
because of lack of awareness on the part of those
in ‘the industry. One possible approach of an
architect to design with precoordination is pre-
setted—a method of component assembly con-
struction that allows unlimited design variety
within the “system.” s

A group of papers by ANSI Standards Com-
mittee AG2 reviews the status of precoordina-
tion in the U.S. The final set of pap(frs ‘addresse’r/.’
the communications needed for coordination.
The national standards needed for the applica-
tion of existing technology are explicated. Pre.
coordination is also related to the following
activities: (1) automated architectural drawing,
(2) automated cost estimating, and (3) com-
puterized specifications.

Stone, Leslie J. F., FRICS, In Britain they’ve—
‘thought metric’,* The Building Official and
.~ Code Administrator, May 1972, pp.-10-17; re-
printed in NBS (National Bureau of Standards)
* IR 73-421, An Overview of the Factors Impact-

ing Metricatgon‘Bf the U.S. Housing Industry.

Request N 73-421 from:

National Technical Information Service
U.S. Department of Commerce L
Springfield, Viirginia 22161

N
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Order No. COM 7111224, price $4,

This article digcusses the early experience of
the United Kingllom in metric conversion of
the construction industry. General information
on actionis of the national government.is given

first.” At least three changes are involved in

countries with legal systems based on imperial
{or other) units: (1) legislation to define
metic units, (2) amendment of existing legisla-
tion that contains references to measurements in
customary units, and (3 metrication af hational
standards. The author suggests that jntegrated

planning must accompany the change and all’

sectors must be involved simultaneously.

Metrication in the construction industry in.
the U.K. is summarized as (1) the adoption of

SI units, (2) the adoption of the techrique of
dimensional coordination, and (3) rationaliza-
tion of the sizes of components that are not sig-
nificant to dimensional coordination. Progress
in the following areas is then described: (1)
standards to be metricated, (2) projects de-
signed in metric, (3) training in metric, and

(4) metrication of building materials and com-’

ponents.

A number of difficulties were encountered—
some resulting from the decision of the zovern-
ment not to make conversion mandatory—and
these are discussed. The article concludes with a
list of the benefits expected to be obtained in
the construction industry through conversion
to the metric system and the use of dimensional
coordination. * o
one. Lesile J. F., Metrication Officer. (UX.)
Ministry of Public Building and Warks, Metri-
cation _and Maintenance, unpublished paper,

1970.

Request from:
Building Information Room

F.unar House ) e
Wellesley Road
Croydon CR9 3EL

England

N t

This is'a preliminary survey of the effects of

metrication-induced changes in building prod-

uct sizes on building maintenance and repair
activities. The paper lists the different types of
products and materials that may become.in-
volved in such activities, categorizes them by
expected degree of measurement change impact,
and enumerates the many types of buildings
that*thave to be maintained. The author points
out that buildings in his country may beri

addition to “modern” or. “late Georgian,”
“Edwardian,” “Victorian” or “pre-Victorian”—
i.e., as much as 300 y'ears_old. (Compatibility of
contemporary *products .and materials with ex-
isting buildings would appear to be more of ‘a
: y L -

o ) . »

1)

problerg in the United Kingdom than in the
Unite(lz.?tmes,—or perhaps it is just a problem
‘with which the English have had more experi-
ence, than we.) The spaper proceeds to discuss,
on the basis of the then-known plans for metric
_product standards, the anticipated impact of
metri¢ changeover on the use of products in
each of the categories. The author concludes,
... in my experience there is althiést fio limit
to the ingenuity of the maintenance supervisor,
engineer, operative or fitter and I have no .doubt
at all that he will take almost all of the com-
paratively few difficulties in his stride and that
there will be little extra cost. The essential point
is to examine each situation cooly without prej-
udice or illconceived notions of the effect of the
change and prdceed in the normal rational
manner.” ' ' T ’

57. Sweett, Cyril, FRICS, Modular Cé(;rdination an

Building Costs, Modular Qllia/r}erly, Londof,
Spring 1959, pp. 21, 22. '
: A 3

his article is an early, but nevertheless
valuable consideration of the potentia] . effects

. of modular coordination on the cost of finished

buildings. The author observes that, since modu-
lar coordination was then just developing from
the pure research stage into the .initial develop-
ment stages, statements about its possible cost
implications must be highly conjectural. How-
evar, he offers several per‘gstrating insights i

the claim that standardization of:

duction i quéstioned. While coordination‘stand-
ardizes dimensions, it does not infl uch
cost. factors as the quality, or the minuti
design. Furthermore, economies of
do not result, directly from standardization of
‘products, but only from standardization of the
production system—which product standardiza-
-tion permits but does not make inevitable, With
some products, modularization of sizes may_

"even cause an otherwise unnecessary size 1n-

crease and a consequent cost penalty.

It is in.the operations of building that modu-
lar coordination may. offer its greatest, econoniic
advantage. For dry construction (i€, prefab-

"rication), coordinated components will provide

the solution to several erection difficiilties, there- -

by reducing construction costs .as well as en-

hancing the ‘efficacy and usability of prefabri-
cation, itself. Costs atise from the whole process
of building development. Modular coordination
and prefabrication envisage an entirely different
set of_circamstances on site, which would doubt-
‘less give rise to an entirely new set of costing
circumstances. What overall impact such
changes might have on building costs is an open
question. -
/

\th™ respect to the cost actions of material - :



58. US. Conﬂress Conwversion to the Metric System of . lndudln" construction. The author points out

‘59, U.S. Congress, Puhlic Law 94—-168 23 December *inadequate for the construction mdu.stry Hard

b, 1975, Metrlc Conversion Act of 1975.  *© - conversion, the physical alteration of a product .
: . - ' _for simplification of measurement in metric, is’
_ Request from : o o ~ seen as negessary. The author discusses three
.- A Congressman or Senator, o T ’ types of hard conversion of standards to be
'.”or‘ o T ST considered: (1) Engineering standards should

x

60. Wandmacher, Cornelius, s Metrication—SI _in + . portunities of metric changeover for the con-
America, Engineering Issues, ASCE, Vol. 101, ~* ~ struction indiistry from thevantadepomt of mem-
No. E11, January 1975 pp 25-35. ., -bership on the Construction Industries Coordi-
"~ . nating Committee of the American National
This article ;surveys the measurement srtua-v.\. -Metrlc Council. It includés a list of recom-
tion of the U..S. and its implications. for engi- o ‘mended SI units for. use in construction activi-

neering  and for engineering-related activities . ties. :

23 & - .
S JU .

“/
ERIC

Aruitoxt provided by Eic:

. fourth Congress, First Session, April 29, 30;

quﬂhts and Measures, Hearings before the that three systems of measurement units nee
Subcommittee on ST‘lence Research_and Tech: to be considered: (1) English or “customary”
nology of the Committee on Science and Tech- units, (2) metric units, and (3) the Interna-
nology, U.S. House of Representatives; Ninety- tional System of Units, or SI. After describing
why the U. S. is moving and must move in the

May 1, 6, 7, 8, 1975, No. 12.
: of the“SI -(not only the olher Engllsh speakmﬂ

Request from: ' ‘ countriesy but the 120 or so “metric”, countries
Committee on Science and Technology, _ are now, Hoing so), the article proceeds to a’
U. S.-House of Representatives, K clear explynation of svhat the SI is—and of
Suite 2321, what is not SI, eve{though it may be’ metric.
Rayburn House Office Building, It treats “soft _verses “hard” conversion of

, dimensions, opportunities for. optimization, the
! % interrelatedness of measurements and standards

Washington, D. C. 20515

This is the record of the most comprehensive (and of change therein), proper Sl usage in
set of hearings on metric legislation and the engineering deswn and specrﬁcatlon, proper
metric issue held by the Con"ress in recent ‘ employment of slgnlﬁcﬂn[ figures in ‘converting
years. It includes testimony on "behalf of: the - . dimensions, and how to best learn the new meas-
AFL-CIO, the International Brotherhood of . urement language. ’ '

Electrical Workers, the United Brotherhood of - ' . )
Carpenters and Joiners of America, the M. W, '61.. Wehrli, Robert, AIA, Metrication and the Con-

Kellogg Co. (engineering ‘construction), the = . - struction Industry: Potential Problems and
American Iron and Steel. Institute, the Ameri-’ _ Promising_Opportunities, AIA Journal, May
- can Institute of Architects, the American Na. " 1974, pp. 50-53 and 64. (Also in Reference 11)

"Council, and the International Assocratlon of
Bridge, Structural and Ornamental Iron Work-

.National Buitean:df-St andards
‘-Washmﬂton, D.C. ,2 34 L

tional Standards Institute, the National Society _ _
of Professional Enﬂmeers, the Engineers Joint This arti¢le discusses the advantages and dis-
I metrlc system of measurement. Soft conversion,
ers. : - e _ the mé&e, expression of thes measurement of a

traditional product in metric units, is seen as

,Iv -

_ o be changed to~metric. (2) To avoid mismatch
T e betwegn _the size Ofnbulldln" components- and
. 2% to reduce on-site labor, cutting -and waste, mod-
©f % v ylar standards should be set. The module of

10 centimeters is used in néarly all Eufopean

Oﬁ'cg of Technlcal Pubhcatxons

_'ThlS agt deelares thg" ;llcy of thq Unlted " “Countries. (3) ‘Hum@an standards also should be
- iStateés- 1) tg. eoc%dln x -plaw the increasing . considered in setting both  engineering and

fise of th¥'Mefki Jﬁ'ﬁ (Imexnathnal Syslem : =, modular standards. New product\ standards

of Units) ”in fhe ! aﬁ_(l 2. tq ‘establish a should be baded on individual and social needs

U. S Metrrc Bd@i‘%q drglinate. the- voluntary" . and scale. 2 N\

conversion_tosthe: E‘tgtt-Systemﬁ Th,e Board’ is T . £

to consrst/of 1’7 ers, chosen_to represent{ ) Addendum: ,

various sectors of our national life and economic

activity. One board member is to be from the 62. Lally, Andrew,” Metrication in the Construction

dlrectlon of changing over to predominant use

advantages of soft and hard conversion to the

construction industry. The list of duties of the

Metric Board characterizes the way in which it 1976, pp. 8-17.

is to go about planning and coordinating metric

changeover in the United States. » .
’ ' This article discusses the problems and op-

Trades, ASTM Standardization News, Feb" -

>



63. Bluchere, G., Account of' the Principles of Modu-

64. Modular Co-ordination in Building, Termir‘ology'
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“lar Coordination*” Industrialtzation in Building,
NBS Technical Note 710-14 Building Research
'I‘rqnslzllion,-l\fhl(g‘]\;)'?& 15 pp.

Request from:"

_Superintendent of Documents
U.S. Government Printing Office
Washington, D.C. 20102
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This paper discusses the conventions funda-
mental to modular coordinatiop, particularly

" within the context of its use in industrialized

building.

/

and Rules for the Positioning and Dimension-
ing of Modular Elements, Netherlands Draft

Standard NEN 2880, Jul 1975.

Request from: .
Netherlands Normalisation Institute

Polakweg 5, Rijswijk, Netherlands

This Draft Standard describes the principles
of the “tartan” grid for modular coordination.
It was written to provide rules for the rational-
ization of buildings or parts thereof on ‘the
basis of ,modular coordination. The Draft
Standard assumes that: (1) principle decisions
come before detailed decisions, and (2) princi-
ple decisions do not imply specific materials.
Thereby it becomes possible to separate de-
cisions during the decision-making process in
in such a way that, in each decision phase, not
,less and above all not more will be laid down
than is necessary at that point. With that the
Draft Standard offers a basis, not just for co-

"ordination, but at the same time for better

communication in the building process.

The Draft Standard deals with modular co-
ordination (and metrology) in a four-level
structure: 1—main rules modular coordination
(main rules tolerances and fits): 2——position-

o

" 1. Hochscljifle' fiir angewandte Kurist. Vienna, Modu-

ing; 3-—dimensioning (joints); and. 4—manu-
facturing sizes .of elements and components
(tolerances). :

.
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Q\Other Bibliographies _

o-ordination, Tolerances, Joints and Joint-
ing. £1936-1972, 1973, Prepared for the For-
schungauftrag  des  Bundesministeriums  fiir
Raumordnung, Bauwesen, und Stiidtebau, Bonn-
Bad Godesberg, B.R.D. (1300 entries, covering
the world literature). .
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2. Goverument of the U.K,, Department of the En-

»
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vironment library, Metric Bibliography—A se-

lection of the most important material of interest
to the Construction Industry, 6th-revised edition,
-Jan 1972. (Covers essentially UK. material—in-
cludesf dimensional coordination),

3. Fiitweather, Leslie and J. A. Sliwa,. The VNR

\letric Handbhook (item 23 in this report) con-
tdins an extensive bibliography on mietrication
1d dimensional coordination.

4. Royal Arghitecfural Institute of Canada, Ottawa,
: Committee on Generic Modules, Generic Modules

-_Bib‘liocﬂraEhJ)j,,IQ'?l. : . )

5. Wmerican Natiohal Standards Institute, New Ybrk,
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A Bibliograpiy of Metric Standards, Jun 1975
(includes American National Standards, 1SO
{International Organization forStandardization)

. Standards and Recommendations, TEC (Inter-

national Electrotéchnical Commission). Recom-
mendations and CEE (International Committee
on Rules for the Approval of Electrical Equip-
ment). Specifications). - v »

6. Australia;}‘ Metric Conversion Board (18-24 Chan-

dos Street, St. Leonards, N.S.W. 2065, Australia)

from time to time publishes lists of its publica--

tions of interest to the construction industry.
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Are you spendmg mpre to heat and cool your home? B
*7 You could 'be “Making the MOST of Your ENERGY DOLLARS
| ¢ - - in Home Heating & Coolin ,g@

.. anew consumer guxde from the Commerce D partments
. -Nauonal Bureau of Standards, in coopetation wnh the Fetleral
‘ Energy Administration.

your house, this booklet lets you fjind your best investment in
energy conservatlon improvements. This investment gives you
the greatest possible net savmgs in your heating and cooling
bills over the long run. - .

Use the booklet to flgure out just how much insulation, storm

for your house—and what they will cost.

s

- -conservation mvestments S L

-

“ To make the most of YOUR energy dollars send $0.70 pé'r
ments Coupons) to Consumer Information, Public Docu-

‘Makmg the Mostof Your ergy Do/lars in Homé Heatmg

and Coo//ng

W

U S. DEPARTMENT OF COMMERCE/NatlonaI Bureau of Standards
FEDERAL §NERGY ADMINISTRA_TION / Office of Energy Conservation and Environment

2
By

For your climate and the type of energy used to heat and cool-

windows and doors, weather stripping and caulking are needed

-+ Not a how- to,do -it book, but a "how-much” guide to energy

#

copy (check, money order or Superintendent of Docu-

ments Dustnbuuon CemerE#eblo Colqrado 81009 .Ask for -
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Standards, takes the reader.
step by step through the
fundamental principles -
of color’and, light, families
of color, influence of colors
upon other colors, and
color harmony. This full-
color, 32-page illustrated .
bookiet highlights’
practucal applications
of color, |nclud|ng
[ ] Yourpersonal
color plan. . :
e Your conj
- environment.
- e Color.plans
for the home. e
e Using color to drama-
tize or to hide. e
e Color and:illumination.
e Experimenting with color.
This new basic guide can
serve-as your handbook in
helping you make decisions
about how to use color in your
lite and make it work for you.
Order Color in Our Daily Lives
prepaid for $1.70 from the -.
Superintendent of Documents,
U.S. Government Printing
Office. Washington, D.C. 20402. =
Use SD.Catalog No. C13.53:6:

. — . D
3 (W} 7 U.S. GOVERNMENT PRINTING OFFICE. 1 1978 O—
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ices, ins‘trumer‘atation, and automatic data
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J()URV AL OFF RESEARCH reports National Bureau
of Standards research and development in physics,
mathematies, and chemistry. It is published in two
sections, available separately: :

¢ Physics and Chemistry (Section A)

~Papers of interest prlmdnly to scientists working in

these fields. This section covers a broad range of physi-
cal ‘and chemical research, with major emphasis on
standards of physlml measurement, fundamental con-

stants, and propertiés of matter. Issued six times a year ——=

Annual subscription: Domestic, $17.00; .Foreign, $"1"5

® Mathematical Sciences (Section B)
Studies dmf(ompl]‘atmns designed mainly.for the nmth-
ematician and theoretical physicist. Topics in mathemat-
ical statistics, theory of experiment design, numerical
analysis, theoretical physies and chemistry, logical de-
sign and programming of compufers and computer sys-

“tems> Short numerical tables. Issued quarterly. Annual

subscription: Dojnestic, $9.00; Foreign, $11.25. )
DIMENSIONS/NBS (f%gmérb' Technical News Bulle-

- tin)—This monthly magaline is published to inform -

engineers, husinesbmen, industry, teachers,
and consumers of the latest advances in
sciehce’ and technology, with primary emphdsls on the
work at NBS. The magazine highlights and reviews
as energy research, fire protection, building
technology, metric conversion, .pollution %batement,
health and safety, and consumer product performance.
In‘addition, it reports the results of Buréau programs
in measurement standards and techniques, properties of
matter and materials, engineering standards and serv-
processing.

$12.50; Foreign, $15.65.

seientists,

- Annual subseription: Domestic,

NONPERIODICALS

Mono;:raphs——\{a;or contributions to the techmcdl hterf
ature on various subjects related to tHe Bureau $ scien-
tific and techmcdl activities. : i :

‘Handbooks——ltecommended wdes.o'f engineering and(
“industrial practice (mc]udmg safety codes) developed

in.cooperation with' interested. industries,
organizations, and re;:ul'ktory bodles y

Special Publications—Include proceedm;:s of conferences
sponsored by NBS, NBS annual reports, and other
special publications akpropriate to this grouping such

professignal

. as wall charts, pocket durds, and bibliographies.y

Applied Mathematics Se jes—Mhuthematicdl tables, man-

uals, and studies of special interest to physicists, engi-

chemists, - biologlists, "mathematicians, com-

puter programmers, and/ gthers engaged in scientiﬁc-
and technical works
National Standarﬁ Reference Data ‘genes—Prowdes

quantitative data on the physical and chemical proper-

ties of materials,.compiled from the world’s literature ,
and critically evaluated. Developed under a world-wide

program coordinated by NBS. Program under authority

of National Standard Data Act (Public'Lzlw 90-396).

PERIODICALS ' .t

NBS TECHNICAL PU LIC TlONS ,

-3

\30’1'[" At pleaent the principal publlmtmn outlet for
these data is’ the Journal of Physical and Chemical
Reference Data (JPCRD) published qudrterly for NBS
hy the Ameriecan Chemical Society (ACS) dnd the Amer-

ican Institute of Physies (ALP). Subscriptions, reprmts,l
5°Sixteenth -

dnd supplements available. from ACS, 115¢
St. N.W., Wash. D. C. 20056.

Building Science Series—Disseminates technical infor-
mation developed at the Bureau on building nmteriu}s,
¢omponents, sybtems, and whole structures. The series
presénts rescarch results, test methods,.and perform-
ance criteria related to the structural and environmental
functions and the (luldbxhty and safety Chdl‘d(t
of building elé@ents and systems. ~
Technical Notes—Studies or reports which ard complete
in themselves but restrictive in their treatmdent of a

subject. Analogous to monomdphs but not so- compre- "

hensive in scope or definitive in treatment of 'the sub-
ject area. Often serve as a vehicle for final reports of
work performed at NBS under the sponsorship of-other

. povernment agencies.

Voluntary Product Standards—Developedurder proce-
duras published by the Department of~Comnierce in Part

1o, Title 15, of the Code of. Federa¥ Regulations. The

purpose of the standards is-to establish nationally rec- -

ognized requirements for products, and to provide. all
concerned interests with a basis for common under-
standing of the characteristics of the products. NBS
administers this program as a supplement to the activi-
ties of-the private sector standardizing organizations. .
Consunter Informdtifgy Series—Practical information,
based an.NBS researclf and experience, covering areas
of interest to the consumer. Easily underdtandable lang-
uage and illustratigns provide ‘useful background knowl-
edge for shopping in today’s technological marketplace.

0)‘(1() above NBS publications from:

D.C. 20402,

,()uln followm;: NB? pub[uatm?‘l&—NBSIR s ¢gnd FIUPS ‘l

~{rom Scrvzces

- the - thzonal Technical Informatzon
S Springfield, Va. 2 . o

22181.
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Superintendent
“of Documents, Government Printing Office, Washington,

- Federal Information Proceqs;ng Standards Pubhcatxonsﬁ, :

(FIPS l’UBQ) Publications in this series collectively
constitute "the Federal Information Processing Stand-
ards Register. Register gerves as the official source of

- informpation in the Federal Government regarding stand--

ards issued by NBS ‘pursuant to the Federal Property

- and Administrative Services Act of 1949 as, a)lggnded

. Public Law 89-306 (79-Stat. 1127), and as,lmplemented
by Executive Order 11717 (38 FR.12315, dated May 11,

,1973) and Part G of* Tltle 15 CFR (Code of Federa] :

Re;:u]atxons)

NBS Interagency Reports (NBSIR)——A special series of
interim or findl reports on work performed by NBS for
‘outside sponsors (both government and non- -govern-
ment). In general, initial distribution is handled by the
sponsor; public distribution is by the National Techni-,
cal Information Services (Springfield, Va. 22161) in
paper copy or microfiche form. - ‘

BIBLIOGRAPHIC SUB%(‘RII’TION SERYICES

The follmnnx,r current -awareness and literature-survey

bibliographies are issued periodically by the Bureau:

Cryogenic Data Center Current Awareness Service. A
literature survey issued biweekly. Annual subscrip-
-tion: Domestic, $20.00; Foreign, $25.00.

_ Liquified Natural Gas. A literature survey lssued quar-

terly. Annua] subscnptlon .$20.00.
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.

Superconductm;: Devices and Materials. A literature
survey issued quarterly. Annual subsecription: $20.00.
Send subscription orders and remittances for the pre-
ceding bibliographic services to National Bureau of
Standards,” Cx‘yogen_ic ‘Data Center (275.02) Boulder,
Colorado 80302. -



